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Every shipment you make in a Hackney Seamless 
Steel Barrel with your company name embossed 
on the head is a sales booster for your product. 


The neat appearance—sturdy leak-proof con- 
struction—and improved design create an im- 
pression of quality and service in the minds 
of customers. 





Attractive... 


walls, which do not even dent under the ordinary 
hard knocks. 

The head is brass brazed into a pressed channel 
section, making a joint with eight times the 
contact area of a welded seam—and one that 
will never rust. 


And the patented raised openings are forged 
steel rings, brass brazed and un- 





And the ability of Hackney barrels 





to stand up under the hardest 
kind of shipping abuse — year 
after year—means lower handling 
costs for users. 


Hackney seamless barrels are cold 
drawn from solid sheets of steel, 


This is but 
one of the comptete 
tine of Hackney steel 
containers to better 
meet your shipping 
probiems, shipping 
hazards—high costs 


age breakable. 

In addition to making Hackney 
barrels far easier to empty, the 
raised openings prevent seepage 
in—even when the head is filled 
with water and the bungs re- 





insuring uniform thickness of the 


moved. W rite for complete details. 
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The Long Look Ahead 


MUCH that has been written recently about overpro- 
duction leaves the reader with a confused and dis- 
couraged view of this extremely serious problem. Too 
much attention is being given to the present situation, 
too little attention to its cause, and almost none to the 
means available for relief and prevention. Stuart Chase, 
in his remarkable article in Harper's, gives a fearful 
picture of a ruthless economic giant, long since grown 
beyond control, and now threatening to overthrow our 
whole business system. The only weapon Mr. Chase 
proposes—& governmental commission such as a state 
planning board—seems by contrast to be weak, if not 
entirely futile. Scoville Hamlin, editor of an unusual 
book entitled “The Menace of Overproduction,” brings 
together authoritative chapters on many of the indus- 
tries most severely affected, among them coal, oil, tex- 
tiles and rayon, and also touches on the broader aspects 
of the problem in chapters on management, business 
organization, and finance. Then in a brief summary 
of the evidence as to the cause and extent, the editor 
singles out the constructive proposals to which we may 
look for the cure. Through them all is a common plea 
for balancing the forces of production and consump- 
tion, but back of each is the necessity for a definite 
plan of action. 


THIS PLANNING FUNCTION in industry is a field 
in which the technical man has a real opportunity, pro- 
vided he can see beyond his technology to the broader 
economic problems of the business. Perhaps there are 
some who cannot. Not long ago the head 
of one chemical company is reported to 
have said that he feared his own company 
was becoming “over-engineered.” Too 
often when his technical men had been 
raised to positions of major responsi- 
bility, they made costly mistakes because 
their enthusiasm for technical achievement 
had overbalanced their business judgment. 





Were such a criticism generally applicable, it would be 
a severe indictment of chemists and engineers. For- 
tunately, we know it is not universally true, for there 
are technically trained executives of proved ability, who 
are in positions of controlling responsibility in nearly 
all of the large corporations in the chemical engineer- 
ing field. That they have been successful is a matter 
of record. 


WITH LEADERS so well equipped, and in industries 
responsive to well-directed influences, there is urgent 
need for better planning. If every firm in the chemical 
industry were to lay out a program, not merely for six 
months or a year ahead but for three or five years or 
longer, there would be no cause for discouragement in 
the unbalanced situation that exists today. Production, 
purchasing, research, and sales could be scheduled over 
the longer period on the basis of previous experience 
and the study of normal trends. Revision of plans 
and the adjustment of quotas would, of course, be 
necessary at regular intervals or as unforeseen condi- 
tions affected the business. Yet if there were always 
before us the long-term objective toward which we are 
working in a definite way, at a fixed rate, all business 
must ultimately be stabilized in growth and develop- 
ment. 


IT IS NOT TOO EARLY for individual firms in the 
process industries to begin the formulation of such 
plans. Through trade associations and governmental 
or private agencies, the factual data and 
statistics are available that would serve 
as a foundation for more logical programs 
of industrial operations. The plan itself, 
and the means of its execution, must come 
from individual initiative and enterprise. 
The technical executive has a golden oppor- 
tunity today to prove that he is something 
more than an able technologist. 
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A Yardstick 
For Color Valuation 


OR YEARS the orly means of describing color was 

by the use of words. This method obviously is futile 
when it is realized that the number of colors distinguish- 
able by visual observation of anyone with average eye- 
sight is more than 6,000. In more recent years the prob- 
lem of color definition has been partially solved by the 
use of physical standards, but this system has its weak- 
It is impossible to prepare a complete set of 
physical standards, and even if it were there would be no 
assurance that the different colors would remain constant 
for any extended period. And a further complication is 
the variability of the human eye. 

Development of the photo-electric cell and its adapta- 
tion to suitable instruments has at last supplied a yard- 
stick for color valuation. The electronic tube has trans- 
ferred the measurement of color from an unreliable to a 
scientific basis permitting specifications that will not only 
be definite but readily reproducible. 

Dye works, paint and varnish factories, pulp and paper 
mills, oil refineries—in fact all process industries in 
which color plays a vital role—now face the prospect of 
an immediate revolution in their specifications. Rather 
than wait for the demand that is sure to come from the 
customer, production management in these plants may 
well take the initiative in revising and modernizing color 
ineasurements and standards. 


nesses. 


Congressional Legislation and the 
Chemical Engineering Industries 


~*VERY INDIVIDUAL and every corporation in the 

4 United States has a genuine interest in the action 
of Congress during the present winter. The chemical 
engineering industries are no exception to this rule. For- 
tunately, however, our industrial group is more con- 
cerned with the general economic and social consequences 
of the session than with any one or even half dozen of 
the measures that might have specific influence upon our 
industrial activities. 

The old political game apparently is to be played with- 
out any extensive revision of the rules. Senator Norris 
wants to have that perennial football, Muscle Shoals, 
become the major center of interest. Already there are 
partisan and block huddles on the political gridiron, and 
it may be that the Nebraskan advocate of public owner- 
ship of power properties and governmental operation of 
manufacturing works will be able to concentrate interest 
on his particular football. Any reader of the daily press, 
however, is well aware that there are a dozen, if not a 
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score, of other powerful individuals or groups that insist 
on playing the game with their pet project instead. Who 
will write the rules, no one can yet say. 

The real concern of conservative leaders in both poli- 
tical parties is to avoid a special session of Congress. If 
they were allowed to write the rules of the game for the 
winter they would rule all these pet projects out of 
bounds and concentrate the effort of Congress on passing 
the routine and vital appropriation bills and caring for 
the most urgent of unemployment-relief, drought-relief, 
and related measures. Only time can determine whether 
they will be able to prevail in the fixing of such policy. 
If they can do so, then it would appear that they should 
have the earnest and sincere co-operation of ali industrial 
groups, even though it may be necessary at times to sac- 
rifice certain measures that to these industries seem of 
real importance. 

Actually, it probably will be much better for the coun- 
try to be relieved of the uncertainty which always follows 
radical debate in Congress than to have any one or a 
dozen legislative enactments accomplished. In so far 
as the chemical engineering industries have an influence 
in these matters, Chem. & Met. believes that they should 
exert it to secure prompt legislative consideration of 
appropriation bills and vital relief measures with a view 
to adjournment of Congress on March 4, not to meet 
again until December, 1931. 


When Chemical 
Meets Chemical 


ITHIN the past few days, two successive an- 

nouncements from government sources have sym- 
bolized neatly, no less than authoritatively, just what is 
entailed in the present-day status of chemical industry 
and competition. Perhaps the only group not directly 
interested in the omen is that engaged in fundamental 
research; all others—engineers, economists, and exec- 
utives—will thankfully accept the double-edged moral, 
especially when dispensed so clearly and gratuitously. 
And this fundamental lesson is simply that each chemical 
product is increasingly both a threat and a victim to its 
fellow products, to an extent governed in great part by 
the engineering and economic knowledge supporting it. 

As part of an investigation on methanol, the Public 
Health Service and the U. S. Bureau of Mines report 
in a preliminary conclusion that “there is no danger of 
poisoning from the reasonable use of methanol as an 
anti-freeze for automobile radiators.”” Their discussion 
and recommendations form a sound and doubtless thor- 
oughly safe basis for further steps in new applications 
of synthetic methanol; furthermore, the investigation is 
an excellent example of effective co-operation between 
industry and government, in the interests of the consum- 
ing public. Meanwhile, other anti-freeze compounds face 
a serious contender. 

Collaterally, Dr. James M. Doran, director of the 
Bureau of Industrial Alcohol, has announced the result 
of a three-year research by which a chemical mixture 
from cracked California petroleum will displace methyl 
alcohol as a complete denaturant for industrial alcohol. 
The new denaturant is vile in taste but not poisonous, 
and should henceforth prevent such fatal poisonings as 
have occurred in the past. It would appear that the 
destiny of methyl alcohol is governed in this case by the 
property of toxicity alone and that a competing product, 
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developed for this very reason by research, has capitalized 
on this property. 

Well, other conclusions swarm, but the fact of inter- 
commodity competition does stand out pre-eminently as 
a vital element in the life, not merely of methanol, but of 
all chemical products. Study and knowledge, both tech- 
nical and economic, are necessary to clarify the increasing 
contention. Therefore, in its annual January survey, 
Chem. & Met. will make inter-commodity competition 
the keynote of a searching analysis, and thus afford an 
insight into the mutually conditioning trends of today’s 
chemical industry. 


Fires That 
Lose Customers 


OSS by fire in an industrial plant is not limited to 
that part of the investment in building and equip- 
ment that cannot be entirely covered by insurance. This 
is often relatively small and unimportant compared to 
the much larger and more impressive loss in business. 
Inability to fill a customer’s orders for a period of a few 
months or a year is serious. He turns to a competitor 
for his supplies. The temporary loss of his business 
may mean the permanent loss of a customer. If the 
forced inactivity is of long duration, disorganization of 
personnel follows, with the loss of valuable emplovees. 
These are some of the unfortunate consequences of in- 
dustrial conflagrations that we must guard against. 
Most fires can be prevented by applying a few well- 
known principles. Fireproof building construction, auto- 
matic sprinkler systems, and company-owned fire ap- 
paratus greatly reduce the interruptions to business 
caused by ordinary fires. However, in chemical industry 
special measures are often necessary to minimize the 
danger of fires from dust explosions, spontaneous com- 
bustion, and the ignition of flammable vapors by un- 
guarded gas flames, static electricity and short-circuits. 
Fortunately, through the work of the National Fire 
Protection Association and similar agencies, a great deal 
of helpful information is available to chemical industry. 
Management has a responsibility to make full use of it. 


Patent Confusion Threatened 
By Proposed Legislation 


NE of the most dangerous proposals regarding pat- 

ents that have ever received serious attention in 
Congress is offered in the form of the so-called “Dill 
Bill.” The effect of this bill would be vir- 
tually a destruction of all patent rights held 
by a corporation if it appeared that any of 
the activities of that corporation were in- 
terpreted as directly or indirectly in viola- 
tion of the laws regarding combinations, 
trusts, monopolies, or illegal patent licensing 
agreements. Others interested in the use 
of the patented process or product could 
infringe with impunity and find complete 
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defense for their infringement if they could merely prove 
that the patent owner was demonstrably subject to any of 
these charges. 

In these days of complicated industry, no corporation, 
even with the wisest and the best intention of manage- 
ment, can entirely escape the chance that it may be in 
some measure judged in violation of rules or laws regard- 
ing restraint of trade. Even the best of government 
officials and the ablest of corporation attorneys dispute 
the legality of many practices. Such corporations, with 
proper motives and with no real public damage, may find 
themselves adjudged guilty on occasion. It is absurd 
that such corporations should thereby lose their entire 
patent protection for all classes of patents which thev 
own, regardless of the connection with the alleged illegal 
practice on some other detail. Yet this is exactly the 
effect contemplated by the Dill bill, if enacted. 

The bill in question, S. 4442, has been considered bv 
the Senate Committee on Patents and has been favorablv 
reported to the Senate for the committee by Mr. Dill, its 
author. We can hardly believe that even the Senate will 
pass the bill, much less the House of Representatives. 
And we feel that President Hoover would veto it if 
passed, and would be supported in such veto. Yet, it is 
such a dangerous proposal, so ins‘dious and far reaching 
in its effects if seriously considered, that everyone should 
use his full influence to insure its defeat. 


Can’t We Eliminate 
The Common Hazards? 


HEMICAL MANUFACTURE has had to live 
/ down an unjustly acquired reputation as an especially 
hazardous occupation. Gradually we are building up a 
background of safety experience to prove that accident 
prevention in the chemical industry is not different 
fundamentally from that in other industries. Accidents 
have definite causes that can be prevented when we 
recognize and eliminate the hazards—chemical, mechani- 
cal, or human. Protective devices and equipment that 
have demonstrated their value in other industries are 
now being used more and more effectively. Most impor- 
tant, although sometimes most difficult of all, is the prob- 
lem of educating the employee in the principles and prac- 
tices of safety. Therein lies the only solution for the 
thoughtless, careless causes of much of our trouble. 
This year the Chemical Section of the National Safety 
Council, under the chairmanship of John S. Shaw, of 
the Hercules Powder Company, plans to give much of its 
attention to the common garden variety of accidents that 
have come to make up such a large proportion of our in- 
dustrial casualties. A broken arm from a 
ladder fall or a sprained ankle from a skid 
on a slippery floor has terminated many a 
brilliant no-lost-time accident record. These 
are pertinent problems of the small plant 
where safety work has not yet been made a 
co-ordinated part of production activities. 
The Chemical Section is to be congratulated 
on its decision to serve in this less spectacu- 
lar but eminently practical role. 
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Are We Nearing 


POTASH INDEPENDENCE? 


By THEODORE R. OLIVE 


Assistant Editor, Chem. & Met. 


Fk THE THREE indispensable plant food ma- 
( ) terials, nitrogen, phosphorus, and potash, only in 

the case of the last is the United States seriously 
dependent, at present, on foreign producers. Nitrogen 
supplies are obviously inexhaustible, and there are no 
technological reasons why all of our nitrogen demand 
should not be supplied by domestic production. Phos 
phate rock mined only within our borders could, if neces 
sary, supply our phosphorus needs indefinitely. Potash 
alone has been a doubtful quantity. Even now, it is not 
a foregone conclusion that our resources are capable of 
competing on an economic basis for the entire United 
States market. But developments of the past few years 
point more certainly to this desirable possibility. At least 
four potash sources: natural brines, sylvinite, wyoming 
ite, and polyhalite, the last three as yet unexploited, may 
become serious competitors in a market now dominated 
by foreign production. 

The history of potash is one of three periods. Prior to 
1861, when potash salts were first produced from the 
German Stassfurt deposits, there had been a flourishing 
pearl ash industry of considerable importance in the 
United States, based on the leaching of wood ashes to 
produce potassium carbaqnate. About 1850 this industry 
began a decline and had fallen to one-quarter of its 1850 
size when the first German potash was imported in 1871. 
From this point, pearl ash production continued to de- 
crease rapidly until it had practically disappeared at the 
turn of the century. Meanwhile, imports increased as the 
use of potash for fertilizers became general, 
until by 1910 imports amounted to about 
220,000 tons of equivalent KO, approxi- 
mately two-thirds of their present value. 

The year 1910 saw the beginning of a 
second period. Prior to this date the Ger- 
man Potash Syndicate had had little diffi- 
culty in maintaining monopolistic prices. 
As the sole important producer for export, 
the syndicate controlled the world potash 
situation. However, independent German 
producers had gained in power to such an 
extent in 1910, that the syndicate, that year, 
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forced the passage of the German potash law, which 
gave the German government complete monopolistic 
control. This proved to be the first incentive for the 
development of an American potash industry. In 1911, 
Congress made available a small appropriation for the 
investigation of potash resources by the Geological Sur- 
vey and the Bureau of Soils. ‘This joint arrangement 
was continued until 1926. 

Curtailment of German shipments in 1914 was actually 
the determining factor in the second period. Before 
that date, there had been practically no domestic produc- 
tion, in spite of the government investigation. In that 
year, a small amount of potash was made from kelp in 
California ; and at the same time, research was instituted 
by private interests in the utilization of the Searles Lake 
(Calif.) brines. When in 1915, however, the blockade 
cut off German potash entirely, large-scale efforts were 
made for the first time to remedy the situation. Prices 
jumped 1,300 per cent, and five domestic plants went 
into operation, using as raw materials, cement dust, 
alunite, kelp, and Nebraska brines. 

During the final war years, rapid development con- 
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tinued. Additional potash sources were utilized, includ- 
ing blast-furnace dust, silicate rocks, distillery and sugar 
refinery wastes, and wood ashes. By 1918, production 
had increased to about 20 per cent of our normal pre-war 
demand, and prices had dropped to about 750 per cent 
of the 1913 level. In that year, there were 128 pro- 
ducing plants, including 51 factories that were operating 
on wood ashes. 

Signing of the Armistice ushered in the third period 
in United States potash history. Prices dropped and 
almost immediately many producers were forced to shut 
down. By 1920 only half of the peak number of plants 
was in operation. It was in that year that foreign 
potash returned in considerable amount, equalling about 
80 per cent of the pre-war import. Germany had ceded 
the Alsatian deposits to France, and both countries were 
very actively engaged, the one in building and the other 
in rebuilding, a war-demoralized potash business. The 
1921 agricultural depression set in, and domestic pro- 
duction fell to the lowest point (except 1922) reached 
between 1915 and the present. Closing down of domestic 
producing plants continued until only 20 were left. Of 
these, only two concerns of any considerable importance 
as potash producers were able to survive the year. These 
were the American Potash & Chemical Corporation, op- 
erating on natural brines at Searles Lake, and the U. S. 
Industrial Chemical Company, making potash as a by- 
product of distillery wastes, at Baltimore. Business 
recovery in 1923 brought about a slight increase in 
domestic output, all the increase, however, at Searles 
Lake. In 1924 an agreement was reached between the 
French and German producers, 
culminating some four years 
of negotiations and consider- 
ably strengthening the position 
of these factors in the Amer- 
ican market. This arrange- 
ment eventually allocated 30 
per cent of the foreign market 
to France and 70 per cent to 
Germany, and raised prices 
slightly. 
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Meanwhile, the two domestic producers continued to 
account for practically all of the United States output. 
Production increased continuously, except for a recession 
in 1926, until in 1928 American Potash & Chemical 
Corporation turned out nearly 60,000 tons of potash 
expressed as KO, and U. S. Industrial Chemical Com- 
pany, about 4,500 tons, representing approximately one- 
sixth of the total consumption. It is believed that these 
production figures have not been materially increased 
since 1928. 

Lessons of the war years were not forgotten during 
the latter part of the period. Very obviously the United 
States could not become independent of foreign pro- 
ducers without extensive preliminary investigation. It 
was recalled that oil-well drillings had shown potash 
minerals in Texas as early as 1912. Private capital was 
exceedingly chary of the expenditures that would be 
needed to demonstrate the extent of these deposits. It 
devolved upon the government to do so, and, having 
obtained an appropriation, the Bureau of Mines com- 
menced drilling in western Texas and southeastern New 
Mexico in 1927. As a result of these investigations, it 
appeared that several minerals, including sylvinite, car- 
nallite, kainite, langbeinite, and polyhalite, were present; 
only the latter, however, in commercial quantities. Poly- 
halite (2CaSO4. MgSO4. K2SO4.2H2O) was found over 
a considerable area at depths averaging 1,200 ft. The 
other minerals did not appear to be very widely dis- 
seminated. 

Although only a small quantity of polyhalite could be 
obtained from the drill cores, work on methods for its 
utilization was imme- 
diately started at the 
Non-Metallic Miner- 
als Experiment Sta- 
tion of the VU. S. 
Bureau of Mines at 
New Brunswick, 
N. J. Additional poly- 
halite was obtained 
from Poland, where 
small quantities of 
the mineral are found, 
associated with the 
sylvinite which forms 
the principal part of 
the deposit. A fur- 
ther small quantity 
was supplied by an 
oil concern that had 
been drilling in south- 
eastern New Mexico 
in search of sylvin- 
ite, which it had first discovered in oil well 
cuttings in 1925. 

Work on polyhalite progressed satisfac- 
torily, and two processes, one yielding sub- 
stantially pure K2SO,4, and a double salt, 
K2SO,4.MgSO,; the other producing only 
K2SO,4; were developed through the labo- 
ratory stage. Sufficient raw material, how- 
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ever, was not availab'e for a semi-plant scale demonstra- 
tion of the entire process, although evaporation character- 
istics have been investigated. Computations based on this 
work indicate that potassium sulphate (90 per cent 
K2SO,) can be produced at the plant for less than $16 
per ton of K.SO,; and that the double salt (48 per cent 
K2SO,) can be similarly produced for slightly under $8. 
The detailed calculations are given by J. S. Wroth in 
Bureau of Mines Bulletin 316. As developed in this pub- 
lication, the 90 per cent sulphate salt could be set down in 
Atlantic ports at a price of $29.16 per ton of salt. This 
compares with a price in Atlantic ports of $35.17 for the 
German 90 per cent sulphate. The advantage for the 
domestic products would be considerably greater at other 
points, except on the Pacific Coast, where, at present 
freight rates, the advantage would lie considerably with 
the imported material. 


N THE FIRST of these processes, polyhalite is 

crushed to 28-30 mesh, and calcined in a rotary or 
multiple-hearth kiln at 450-500 deg. C. for 30-60 min- 
utes. It is then extracted in mechanical agitators with 
fresh water at 100 deg. C. Only CaSO, fails to go into 
solution, and this is separated by filtration. The filtrate 
is evaporated and cooled, separating crystals of K2SO,. 
The mother liquor is further evaporated and cooled, 
dropping schonite, KaSO, MgSO, 6H2O, which on dry- 
ing becomes the finished sulphate of potassium-magnesia. 
The yield is indicated to be 86 per cent on the KO 
content. 

If, instead of the two final products, only KeSQO, is 
desired, a slight modification is all that is required. In- 
stead of the first evaporation, the filtered polyhalite 
extract is mixed with schonite from the last step. On 
cooling and crystallizing, the solutions drop KeSO,, 
which is removed by settling and filtration. Then evap- 
oration of the filtrate, followed by cooling and crystal- 
lization, produces the schonite, which is added to the 
extract as mentioned above. The final mother liquor 
contains the MgSQO,, which is discarded. 

While these processes were being developed, private 
interests were not idle. The oil company referred to 
above became convinced of the presence of very con- 
siderable quantities of sylvinite in Texas and southeast- 
ern New Mexico. A company was formed to explore 
this deposit, and it is now of the opinion that the syl- 
vinite resources alone are sufficient to supply the entire 
United States demand for many years. Sylvinite is a 
eutectic mixture of KCl and NaCl, which occurs in 
horizontal beds at an average depth of 700 ft. In re- 
covering its KCl content, it is necessary only to extract 
the ore with hot NaCl brine, from which the KCI is 
separated by crystallization. It is evident that the pro- 
duction of potash salts by the sylvinite process can be 
accomplished much more cheaply than by any process 
for treating polyhalite which has yet been at all thor- 
oughly investigated. Provided the sylvinite deposits are 
actually as extensive as they are now believed to be, this 
process appears to promise opportunity for large devel- 
opment. 

An equally interesting proposition has been investigated 
in Wyoming. At Superior, within a few rods of the 
railroad, there is an extensive formation of wyomingite, 
an aluminum silicate-silica rock containing about 50 per 
cent leucite (KeO AleO;.4SiO2). This mineral is com- 
posed of about 11.5 per cent K,O, 51.7 per cent SiOs, 13 
per cent Al,Os;, and the balance Fe, Ca, Mg, NaoO, and 
P,Os. The engineering firm of Pike & West, of Emery- 
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ville, Calif., set about the development of a process to 
utilize this material, the results of which are embodied 
in U. S. Patent 1,770,995. This process makes ingenious 
use of several other raw materials found within reason- 
able distances of Superior to yield a concentrated fer- 
tilizer material containing both potassium and phosphorus, 
KH.2PO,. At Green River, 41 miles from Superior, 
there are soda brine wells, the liquor of which contains 
about 11 per cent solids. Of this, 8.3 per cent of the 
total is Na2CQOs, a necessity for the Pike & West process. 
The distances from Green River to the other raw mate- 
rial supplies are as follows: phosphate rock at George- 
town, Idaho, 137 miles; sulphuric acid, Garfield, Utah, 
230 miles; natural gas, South Baxter Basin, 21 miles; 
and sub-bituminous coal and slack, 15 miles. 

In this process, the soda brine is concentrated and used 
to leach ground wyomingite, yielding a mixture of potas- 
sium and sodium carbonates. The sodium carbonate is 
salted out in an evaporator, and the KeCOs removed by 
crystallization. The product is treated with sulphuric 
acid and phosphate rock, and the resulting KH2PQO, iso- 
lated by crystallization. Sodium carbonate is obtained 
as a byproduct. It is understood that a California group 
is giving serious consideration to further development of 
the process. Apparently the only possible difficulty is 
early exhaustion of the soda brine. This material has 
been pumped experimentally, with no evidence of diminu- 
tion in volume. So far as the wyomingite is concerned, 
its date of exhaustion would be a matter of small con- 
cern to the present generation. According to an estimate 
by J. R. Thoenen, of the Bureau of Mines, material in 


sight at Superior, and well located with respect to the 
railroad, amounts to 940,000,000 tons of wyomingite, 





Miniature Rotary Kiln Used for Calcining Polyhalite 


sufficient to supply, at present needs, the entire United 
States potash demand for at least 235 years. 

Whether one or several of the processes already men- 
tioned will be the ultimate solution to our potash inde- 
pendence, or whether it will be found among those on 
which work is now being planned by the Bureau of 
Mines, cannot be said. It can only be stated with con- 
viction that domestic production of all or any part of our 
needs will undoubtedly be possible in the not too distant 
future. 

Several new projects for the utilization of polyhalite 
are in the formative stage by the Bureau. The station 
at New Brunswick is well equipped for the work, as will 
be evident from the photographs reproduced here. Sev- 
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eral laboratories in the Ceramics Building at Rutgers 
University are being used by the Bureau. There is in 
addition the Highland Park Building, which houses of- 
fices, a complete analytical laboratory, and a chemical 
engineering laboratory well supplied with small-scale 
process equipment. This includes a 6-in. x 11-ft. rotary 
kiln equipped with a six-point pyrometer recorder; a 
small Dorr agitator provided with steam coils; a minia- 
ture vacuum filter; a small plate and frame filter press ; 
three 1,000-Ib. autoclaves of 100, 15, and 1 gal. capacity ; 
and an experimental Zaremba evaporator with external 
heating for either forced or natural circulation. There 
is also reduction equipment, including ball mills, a crush- 
ing roll, and a swing hammer mill. Auxiliary equipment 





Staff of the Non-Metallic Minerals Experiment Station 


of the U. S. Bureau of Mines 
includes a compressor, pumps, a vacuum pump, platform 
scales, storage tank, 15-hp. boiler, and a machine shop. 

Interesting possibilities are offered by the polyhalite 
processes now under consideration. In one process which 
has had the benefit of partial laboratory investigation, 
calcined polyhalite is treated at 25 deg. C. with KeSO, 
liquors produced by a hot water extraction of the calcined 
mineral. This gives an 87 per cent yield of syngenite 
(KeSO, CaSO,.H2O) which separates on crystalliza- 
tion. Dry syngenite may be produced, according to pre- 
liminary estimates, for $5 per ton at the plant in Texas. 
The cost per ton delivered in the South Atlantic states 
would be about $13. This product would contain from 
46.5 to 50 per cent of KeSO,. It is rapidly decomposed 
by water at ordinary temperatures, yielding a solution 
containing 3.2 to 3.5 grams of potassium sulphate per 
100 grams of water. This definite but limited solubility 
should make this material more desirable as a fertilizer 
than more concentrated forms of potash salts, which 
have higher solubilities and hence involve the danger of 
plant injury due to the presence of high local concentra- 
tions of potash. 

Several processes have been suggested for the pro- 
duction of KCl from polyhalite, but only one has thus 
far been tested. This involves the extraction of uncal 
cined polyhalite with boiling, saturated NaCl solution. 
Subsequently the brine thus obtained is evaporated, giv- 
ing an over-all yield of about 80 per cent and a production 
cost of about $20 per ton of pure KCl, at the plant in 
Texas. It is apparent that this process will not be an 
economically desirable one if deposits of sylvinite, capable 
of industrial exploitation, exist in Texas and New 
Mexico. 
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Still another process has been proposed to make potas- 
sium sulphate and ammonium sulphate, either as a mix- 
ture or separately. Calcined polyhalite is extracted with 
hot water and the cooled extract treated with 3-4 mols of 
(NH,4)2COs per mol of MgSQO,. The solution drops 
MgCOs3. (NH,4)2COs3.4H2O, from which byproduct mag- 
nesium carbonate may be recovered. The excess am- 
monium carbonate is recirculated. The mother liquor 
from the magnesium ammonium carbonate crystalliza- 
tion, on evaporation, yields 10.5 parts of KeSO, and 8.2 
parts of (NH4)2SO, for every 100 parts of water. 

There are still other processes, the investigation of 
which is in prospect. Several of these anticipate the use 
of polyhalite, others of leucite minerals. It has been 
suggested that the reaction of leucite with carbon and 
nitrogen at high temperatures in a blast furnace may be 
used in making KCN, which could be converted to potas- 
sium carbonate. This reaction might perhaps be forced 
by increasing the partial pressure of nitrogen in the 
furnace. It may also be possible to react leucite with 
ammonia and carbon dioxide to make ammonium and 
potassium carbonates. 

The use of the blast furnace and acid methods of 
extracting potash are being investigated by the Fixed 
Nitrogen Laboratory of the Bureau of Chemistry and 
Soils, U. S. Department of Agriculture. 

All of this indicates clearly that the potash situation 
is far from settled. The New Jersey greensands prob- 
ably are eliminated as a possibility because of the enor- 
mous output of byprodicts that would have to be 
produced concurrently in making greensand processes 
pay. Except as minor sources of potash, the byproduct 
processes, such as cement dust and distillery wastes, will 
remain of relatively small importance. The alunite de- 
posits and certain natural brines, such as those of Ne- 
braska, Utah, Nevada, and Texas, await economically 
suitable processes before they can be considered in 
normal times. But between the Searles Lake, wyomingite, 
sylvinite, and polyhalite possibilities, it is not unlikely 
that another decade will find the United States in a posi- 
tion of imminent, if not actual, potash independence. 

In the preparation of this article, the writer Pag seer 
edges free use of several publications of the U. S. Bureau 
of Mines. Particularly, he wishes to express his appre- 
ciation for the co-operation of H. H. Storch, supervising 
engineer of the Non-Metallic Minerals Experiment Sta- 
tion, for aid in the preparation and for criticism of the 
manuscript ; and to A. C. Fieldner, chief engineer of the 
Experiment Stations Division of the Bureau, for his 
suggestions and criticism. 
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Sulphurless Rubber Avoids Tarnish 


NVESTIGATION by the U. S. Bureau of Standards 

kas shown that the use of 1, 3, 5 trinitrobenzene instead 
of sulphur as a vulcanizing agent for rubber produces a 
product which has no apparent action on such metals as 
copper, silver, and mercury. For example, when trinitro- 
benzene rubber is vulcanized in contact with copper, the 
metal remains bright and the aging qualities of the rubber 
are practically unaffected. Such rubber may find an im- 
portant application in the manufacture of electrical insu- 
lation, since it may be applied directly to the copper 
without first tinning the latter. The resistivity is some- 
what less than that of sulphur-vulcanized rubber, but 
adequate for practical insulation purposes. 
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Southern Industries Report Advances 


Through Chemical Engineering 


NEW ORLEANS, focal center for many chemical inter- 7 
ests and source of basic chemical raw materials, was again 

the scene of the annual meeting of the American Insti- 
tute of Chemical Engineers. Petroleum hydrogenation, 
natural gas, salt, pulp and paper, insulating lumber, 
sugar, and naval stores are among some of the industries 

discussed in fifteen technical papers reported bere. : 





YDROGENATION was the lodestone that 
H eveeei many chemical engineers to New 

Orleans for the technical sessions of the American 
Institute of Chemical Engineers, Dec. 8, 9, and 10. The 
selecfion of this topic was particularly pertinent because 
New Orleans had a prominent part in the early history 
of cottonseed oil hydrogenation and because Baton 
Rouge, near by, was the scene of the first American 
work on the hydrogenation of petroleum. Furthermore, 
the great natural gas fields at Monroe and Sterlington 
represent one of the largest potential sources of hydrogen 
for chemical industry. 

Marion W. Boyer, who, as director of research of the 
Standard Oil Company of Louisiana, had a prominent 
part in the engineering development of the petroleum 
hydrogenation process, traced the progress of that work 
through the 100-bbl. per day plant at Baton Rouge and 
then sketched the commercial applications that are being 
demonstrated at the 5,000-bbl. plant at Bayway, N. J. 
Carlton Ellis, consulting chemist and president of the 
Ellis-Foster Company, of Montclair, N. J., had been 
assigned to discuss the use of hydrogen in cheinical in- 
dustry, but, having just returned from a comprehensive 
tour of European chemical plants, he was persuaded to 
report his observations of some of the newer foreign 
processes of high-pressure synthesis. He described 
hydrogen manufacture and purification as carried out by 
the I. G. at Leunawerke in connection with coal and tar 
hydrogenation. An interesting experimental application 
observed in England was the use of hydrogen under 
pressure to give coking properties to non-coking coal. 
Mr. Ellis displayed many samples of products made by 
the hydrogenation of coal in England and Germany. On 
the other hand, J. F. T. Berliner and George W. Burke 
of the DuPont Ammonia Corporation presented a paper 
on the dissociation of anhydrous ammonia into its ele- 
ments, which is published in full elsewhere in this issue. 

The long-distance transportation of natural gas, dis- 
cussed by Edward G. Hill and George I. Rhodes, vice- 
presidents of Ford, Bacon & Davis, of New York, is of 
dual interest to the chemical engineer. In the first place, 
it makes available to him over a widespread area an 
abundant supply of a cheaper and richer fuel for process 
use. Secondly, as a raw material in certain processes of 
chemical synthesis, it is becoming increasingly important. 
The authors deprecated as grossly inefficient, however, 
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the use of natural gas in carbon black manufacture. A 
thousand cubic feet of natural gas contains about 35 Ib. 
of carbon, yet only about 1 to 14 Ib. is recovered by the 
usual processes. The pipe lines, such as the 24-in. line, 
approximately 1,000 miles long, extending from Ama- 
rillo, Texas, to Chicago (now under construction), will 
have a capacity of excess of 200,000,000 cu.ft. per day. 
The authors presented as typical of cost relationships in 
the construction of such a line operating at 350 lb. pres- 
sure, the following equation: 

C = 2,000 L + 500 LD + 50 LD? + 100,000 N + 
125 HP where C is cost in dollars, L is length in miles, D 
is the outside diameter of the pipe in inches, N the number 
of compression stations, and HP the total power of the 
stations. 

A paper by Smith D. Turner and J. E. Pollack, of 
the Humble Oil Refining Company, dealt with the ex- 
trapolation of vapor pressures of a petroleum fraction 
from the known value at some temperature to a higher 
working temperature. This has ordinarily been done 
by paralleling the lines for pure hydrocarbons on a vapor 
pressure chart of the paraffin series. Although the 
authors’ investigations have not yet covered more than 
a part of the range of petroleum fractions, it has been 
shown that the approximation mentioned is highly inac- 
curate. Data already available for gasoline were corre- 
lated yielding a chart which made possible extrapolations 
of good accuracy. Heavy charging stocks were investi- 
gated in a bomb of special design. The data so obtained 
showed that extrapolation from curves for pure com- 
pounds gave rise to very large errors. Further work is 
needed in this field. 

A paper on sodium metasilicate, a new industrial 
alkali, attracted a great deal of favorable interest when 
read by J. G. Vail, director of research of the Philadel- 
phia Quartz Company. It appears elsewhere in this 
issue. Two other discussions had to do with the pro- 
duction of insulating board from Southern sources; 
namely, waste wood from sawmills and bagasse from 
sugar mills. 

In the account given by Robert M. Boehm, director 
of research of the Masonite Corporation of Laurel, Miss., 
of the industry built up on exploded wood, the most 
interesting feature undoubtedly was the ingenious process 
around which the operations center (see Chem. & Met. 
June, 1927, and November, 1929). Wood, reduced to 
chips by chippers and breakers, is subjected to an ulti- 
mate steam pressure of 1,000 Ib. per square inch and 
then discharged into the open. The steam that has found 
its way into the pores of the wood thus suddenly expands 
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and blows the chips into woolly “gun” fiber. After this 
fiber is refined in mills, it is carried by water on a travel- 
ing wire screen where a mat is formed which is ultimately 
pressed into various kinds of structural and insulating 
boards. This company produces three grades: A porous 
board essentially for insulation; a firmer intermediate 
board; and a hard, glossy board of high density and 
tensile strength. 

The transformation of sugar-mill waste, or bagasse, 
into a useful structural board was the subject treated by 
Elbert C. Lathrop, director of research of the Celotex 
Company, Chicago, Ill. The bagasse is purchased from 
the sugar mills in only two or three months during the 
year, a circumstance that entails the storing of large 
quantities of this material, which, unfortunately, is spon- 
taneously combustible ; however, this phase of the prob- 
lem has been satisfactorily solved. After the bales are 
broken, the material proceeds through digesting, cooking, 
and shredding operations, distinguishing itself from other 
pulp in that it does not float in water, so that large stock 
chests and powerful agitators are necessary. Sizing 
agents are introduced before the pulp reaches the board 
machine on which the water is drained and expressed. 
These machines are practically automatic. Because an 
800-ft. dryer was required and was not commercially 
available, the company built its own and now has two 
of this length in addition to one 1,000 ft. long. The 
final operations are seasoning, sawing, and inspection. 

The recent marked decline in the price of anhydrous 
aluminum chloride has stimulated widespread interest in 
further uses for it, either in new processes or in the 
expansion of existing applications. It is estimated that 
almost a million pounds of this halide is used in the 
manufacture of anthraquinone and its derivatives by 
means of the Friedel and Crafts reaction. This subject 
was discussed comprehensively by P. H. Groggins, senior 
chemist, Color and Farm Waste Laboratory, Department 
of Agriculture, Washington, D. C. Owing to the excep- 
tional fastness of the vat colors and the fact that they 
are being made available at progressively lower prices, 
their consumption has increased at a phenomenal rate. 

The Gulf Refining Company not only produces but 
consumes about 95 per cent of the aluminum chloride 
made in the United States. Its use in the cracking of 
heavy petroleum fractions insures a distillate which is 
free of unsaturates. The following data show to what 
proportion the aluminum chloride industry has grown: 


Production of Aluminum Chloride in the United States 
(1924-1929) 


Anhydrous 
AleCle by 
Total Gulf Solution 
Production Anhydrous Refining Crystals 30 Per Cent 

Year (Lb.) AlgCle Company AlgCle. 12HgO AleCle 
1924 CRE = soc caces 10,718,699 rs em cee 
1925 eae ae i  <seant « . even 
1926 33,500,000 wane 27,264,297 i ae ya 
1927 ou . 28, 200,000 26,550, 186 540,000 5,520,000 
1928 27,990,000 27,016,750 744,000 4,806,000 
1929 27,574,000 26,840, 146 730,000 4,798,000 


Aluminum chloride also is being produced at present 
by the displacement process from aluminum bromide and 
by an electrochemical method. A colorless product of 
high purity classified as to sizes is obtained by these 
methods. Experiments show that it is inadvisable to use 
powdered reactants in the Friedel and Crafts reaction, 
because of their tendency to absorb atmospheric moisture 
and thus react too rapidly. 

Present chemical engineering activities at the Color 
Laboratories with equipment of a novel design may lead 
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to the introduction of reactors which make possible the 
carrying out of the Friedel and Crafts reaction in a 
continuous process. The success of these investigations 
would undoubtedly have a pronounced effect on activities 
in this field. 

The youngest branch of naval stores industry carries 
the cumbersome name of the steam-distillation, solvent- 
extraction process. Despite this handicap, however, it 
has grown more rapidly in recent years than the gum 
rosin and turpentine industries. This progress has been 
due largely to the introduction into this industry of 
modern chemical engineering methods and equipment. 
V. R. Crosweil, manager of naval stores operations for 
the Hercules Powder Company at Hattiesburg, Miss., 
and his associate, R. Rockwell, described some of these 
interesting engineering features. Beginning with the 
ingenious new methods developed for pulling the stumps 
and harvesting the wood from the cut-over pine lands of 
the South, they described the preparation of the chips, 
the eduction of the turpentine, rosin, and pine oil, and 
their fractionation and purification. The handling of 
the solvent naphtha and the corrosion problem of the 
superheated steam called for real chemical engineering 
research. At present the spent chips are used for steam 
generation, but they may eventually find more profitable 
outlet because of their cellulose content. 

Because of Louisiana’s relation to the alkali industry 
of the future, much interest was shown in the paper by 
Prof. R. A. Steinmayer, of Tulane University, who dis- 
cussed the possible origin and development of American 
salt domes. Despite debated origin, these salt domes have 
buried in them much of the future wealth of the South- 
ern states. Although geographically, salt-bearing de- 
posits have been found to encircle the earth, the peculiar 
structural forms termed “salt domes” are known to occur 
only on the North American continent. Furthermore, a 
large majority are found in the South and Southwest. 
Salt domes may have associated with them many essen- 
tial and accessory minerals, such as sulphur, and every 
salt dome may be looked upon as a potential oil field. 

Because of changeable climate, particularly in the 
South, artificial drying of hay brings agriculture into 
the province of the chemical engineer, as was pointed out 
by Prof. William Whipple, of Louisiana State Univer- 
sity. The indirect method was first used, but was largely 
superseded by the direct method when it was discovered 
that furnace gases made a suitable and harmless drying 
medium. 

Louisiana State University has built a single-drum- 
type rotary kiln dryer with the furnace gases at 1,500 
deg. F. to 1,600 deg. F. coming in contact with the cold 
wet material cut into short lengths to separate leaves 
from stems. The gases rapidly give up the quantity of 
heat required for heating and evaporation and are drawn 
out almost completely saturated at a temperature of about 
160 deg. F. An induced draft fan operating on low- 
temperature gases produces in the dryer a current of air 
which carries out of the hot zone all particles of low 
density and discharges a uniform product with any de- 
sired degree of dryness. This system results in a saving 
of fuel and power costs due to the small quantity of 
excess air required and the high thermal efficiency 
obtained. 


Editor's Note: A news account, including the list of new officers 
elected at the New Orleans convention, appears on p. 775 of this 
issue. In addition to the foregoing abstract, six of the papers 
mentioned are published in this issue of Chem. & Met. 
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HE astonishingly rapid increase in paper manu- 

facture in the South in recent years is but a logical 

development, in view of the economic advantages 
of this region. For in the South there is the fortunate 
combination of cheap raw materials, cheap fuels, pleni- 
tude of good water, abundant labor supply, and close 
proximity to rapidly expanding markets. In no part of 
the country do the forests reproduce themselves so 
rapidly as in the Gulf coast region, with its favorable 
climate and extensive areas of non-arable tree-covered 
lands. Here there is every type of fuel in abundance: 
wood waste from sawmills, most of which is burned for 
disposal without benefit; natural gas from the most ex- 
tensive fields yet discovered; petroleum from seemingly 
inexhaustible pools and plenty of good, easily mined, 
steam coal. The South also is rich in salt, sulphur, and 
lime, which furnish the chemicals required for the pulp- 
ing process. 

The first attempt to make paper from Southern pine 
was in an experimental plant at Pensacola, Fla., about 
1908. The equipment was later moved to Orange, Texas, 
where kraft paper was manufactured until early in the 
present year. In 1913, the Southern Paper Company 
began operation at Moss Point, Miss., and the Bogalusa 
Paper Company five years later. Today there are twelve 
large mills with a capacity of 540,000 tons a year, or ap- 
proximately 52 per cent of the entire national consump- 
tion of kraft papers. And there are rumors that three 
mills are to be built in the near future. 

These mills employ the sulphate process, cooking with 
a solution containing sodium hydroxide and sodium sulph- 
hydrate as active reagents. Though this process has 
been in use since 1882, our fundamental knowledge ot 
the chemical reactions is woefully inadequate. Re- 
placing with the sulph- 
hydrate, as little as 2 per 
cent of the caustic soda 
changes the character of 
the products. The pulp 
becomes stronger and 
methyl mercaptan appears 
among the volatile prod- 
ucts. When 15 per cent 
of the active alkali is in 
the form of  sulpho- 
hydrate, the fiber acquires 
the characteristics of a 
true sulphate pulp. Fur- 
ther increase in the quan- 
tity of sulphohydrate has 


Presented on Dec. 10, 1930, at 
the New Orleans meeting of the 
American Institute of Chemical 
Engineers, under the title, ‘The 
Development of Paper Manufacture 
From Southern Pines." 
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Paper Machine in the Mill of the Bogalusa Paper Company, 
Bogalusa, La. here. 








Producing Kraft Paper 


Southern Pines 


By R. H. STEVENS 


Chief Chemist 
Bogalusa Paper Company, Inc. 
Bogalusa, La. 


little effect until it exceeds one-half the active alkali, 
when effectiveness of the reagent begins to diminish. 

The quantity of active alkali varies from 15 to 18 per 
cent of the dry weight of wood used in making kraft pulp 
to as high as 25 per cent for bleachable pulps, the alkali 
being expressed as NagO in either case. The concentra- 
tion of alkali is of importance also, but available data 
are contradictory. Use of black liquor in diluting the 
white appears to have a catalytic effect. The sulphate 
treatment is more rapid than the soda and the pulp is 
more easily bleached when cooked to the same yield. 
Present tendency is toward higher treatment tempera- 
tures, with correspondingly shorter time. Apparently the 
quality of the product does not suffer by employment of 
higher temperature, provided the processing is carefully 
controlled. 

The present tendency is toward stationary digesters of 
large size with the liquor circulated through an outside 
heater. Direct steam is used for heating after the digester 
has been brought up to a pressure of 90 Ib. per square 
inch, both for steam economny and to avoid corrosion of 
the heater tubes. Automatic control of the cooking cycle 
would be a logical development, but has not yet been 
adopted in the South. A prerequisite would be adequate 
means for measuring the amount of wood charged into 
the digester, but apparently the pulp industry is the last 
of the chemical engineering industries of major impor- 
tance to regulate its chief raw material by guess 

Several byproducts are obtainable from the treatment 
of the wood—viz., turpentine, methanol, and ammonium 
sulphate. Though all are reclaimed in some of the 
Swedish mills, only. the 
turpentine is recovered 


Washing in diffusers 
has been common practice, 
though the Texas mil! em- 
ployed the open wash pans. 
A recent development is 
washing on the rotary 
filter. The foam of black 
liquors made from resin- 
ous Southern pines creates 
a problem in filter wash- 
ing that requires much 
ingenuity to overcome. 
Other means suggested are 
the screw press and the 
centrifugal extractor. Con- 
trol of washing is. still 
maintained by manual 
hydrometry, though con- 
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ductivity measurements and the photo-electric cell are 
being tried experimentally. 

A resinous byproduct, half resin and half fat, can be 
obtained from the black liquors by acidifying the soap 
which causes the foam. At the present price of wood 
rosin, however, there appears to be little possibility of 
profitable recovery. 

Numerous types of vacuum evaporators are employed 
for concentrating the black liquors, but the Zaremba and 
Swenson appear to be the most popular. A recent in- 
novation is the pressure concentrator used particularly in 
connection with the spray-in type furnace. The latter is 
beginning to replace the older smelter, hand-fired with 
black ash. There is still some question which type gives 
the best reduction and recovery, though there can be no 
doubt of the economy in labor and steam obtained with 
the spray-in furnace. In none of the Southern pine mills 
have waste heat boilers been installed in connection with 
rotary incinerators, as in some of the Lake States mills. 

The sodium sulph-hydrate which makes possible the 
utilization of the Southern pines for paper making 1s 
derived from sodium sulphate applied in the form of 
salt cake by reduction with carbon. The latter is supplied 
by the dissolved portion of 
the wood. The recovered 
alkali is practically all in 
the carbonate form, though 
some of the spray-in fur- 
naces are said to reclaim 
part of it as caustic. Al- 
most none of the sulph- 
hydrate reclaimed 
such. Therefore, the quan- 
tity of salt cake used deter- 
mines the sulphur content 
of the liquor. Great care 
is necessary in design and 
operation of the furnace to 
prevent re-oxidation of the 
sulphide to sulphate. 

The quality of the salt 
cake also important. 
Less than 94 per cent of sodium sulphate means poor 
economy of operation. Silica and iron appear to be the 
most objectionable impurities, since they retard the rate of 
settling of the lime sludge, and chromium raises the fus- 
ing point if too large a quantity is present. In a mill that 
used natural salt cake, containing considerable gypsum, it 
was found that it was reduced to the sulphide, which later 
reacted with the “sodium carbonate in the green liquor, 
forming the sulph-hydrate. Less lime was needed for 
causticizing the green liquor, but it would be poor 
economy to buy salt cake with high gypsum content in 
order to save lime. It is conceivable, however, that mills 
with a high lime cost and gypsum available at a low price, 
might use the latter along with salt cake, especially if the 
lime sludge is being re-burned. 

Clarification of the green liquor before causticizing 
aids settling of the lime sludge, but it is practiced only in 
mills that re-burn the latter. Continuous causticizing is a 
logical development that has not yet become universal. 
Filter washing of the sludge is, however, common to 
most mills. Kelly filters are used at Bogalusa, and the 
rotary type in the other mills. The sludge must be 
washed clean before re-burning ; otherwise, troublesome 
nodules of lime-soda glass may be formed. Where 
natural gas is available at reasonable cost re-burning is 
profitable and convenient, but where oil-firing is neces- 
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Washing Beaters Used in Processing Bogalusa Kraft Paper 


sary the results have been less fortunate. Other means 
of sludge disposal have not been developed, except where 
dumping is permissible. The sludge is, however, suitable 
for numerous purposes such as a sweetener for acid soils 
and as a filler for asphalt-road materials. For neither of 
these, however, does the value exceed the cost of prepara- 
tion and delivery. 

Screening and the subsequent operations to which the 
pulp must be subjected in making it into paper differ 
from those employed for other fibers only to the extent 
that these fibers are themselves different. The Southern 
woods differ from the Northern in making a much larger 
part of their growth during the summer and autumn. 
The spring wood forms a much smaller proportion of the 
total wood. The thick-walled, stiff, coarse summer-wood 
fibers predominate and give to this pulp certain definite 
characteristics. Under the microscope the fibers of the 
Southern pines viewed beside those of the Northern, 
appear like sticks of stove wood lying among willow 
switches. Just as the willow wands would form a tighter 
mat through which the water would drain more slowly, 
likewise the spruce and Northern pine pulp are charac- 
terized by the paper maker as “slower” pulps, while the 
Southern pine pulps are 
“freer.” These require 
harsher treatment; conse- 
quently the tendency in the 
South is to rely on jordans 
almost exclusively and to 
use larger volumes of wa- 
ter on the paper machines. 

The fiber products now 
manufactured are kraft 
wrappings, bag papers, 
gummed tape, fiber con- 
tainers, and a few specialty 
products like bristol and 
stencil boards. With the 
rapid expansion of manu- 
facturing capacity, there is 
now an overproduction of 
these products; hence the 
higher-cost mills are turning their attention toward the 
possibility of making other grades. Electrical insulation, 
greaseproof and twisting are some that may be developed, 
though efforts in that direction thus far have not been 
entirely successful. 

The suitability of Southern pine as a paper-making 
material was first demonstrated by cooking a shipment 
from Gulfport, Miss., at Billingsfors, Sweden. Some of 
this was bleached and made into high-grade book paper 
that was 100 per cent Southern pine fiber. Semi-bleached 
products have been made for special purposes and high- 
grade alpha cellulose suitable for nitration, esterification, 
or for viscose has been made on a semi-commercial scale. 
Recent work at the Forest Products Laboratory has 
shown that Southern pine pulps can be blended with 
those made from Southern hardwoods to make special 
wrappers or papers of higher grade. 

Among the other possible future developments is the 
manufacture of the combination of oleoresins and fiber 
products. One step in that direction has already been 
made at Pensacola, Fla., by the Armstrong-Newport 
Company, which will use extracted stumpwood chips for 
the manufacture of roofing materials. These extracted 
chips are not suitable for the manufacture of kraft paper, 
but some day a process may be worked out for using 
them to prepare a cellulose suitable for nitration. 
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Sodium Metasilicate: 


Its Place Among Industrial Alkalis 


“WO crystalline hydrates of sodium metasilicate 
were described by Fritzsche in 1838. Since that 
time several workers have added to our knowledge 

of this salt, notably Erdenbrecher, who described addi- 
tional hydrates and interesting transitions from one to 
another. All these forms of sodium metasilicate crystal- 
lize from mother liquors which are sticky. The crystals 
are so soluble that satisfactory separations from the 
mother liquors are not readily accomplished. The diffi- 
culty of preparing the salt in suitable commercial form 
has been the principal obstacle to the consideration of 
sodium metasilicate as an industrial alkali. 

A granular free-flowing product has lately been pre- 
pared from a new hydrate (patents applied for). Its 
composition is NagSiO3.5H2,O. Although other hydrates 
can also be prepared in acceptable form by the same 
inventions, this one appears for the present to be the most 
convenient and is the basis of the considerations which 
follow. In order to appraise the prospect of usefulness 
of a new industrial alkali it is necessary to become 
oriented with respect to other available materials and to 
compare the properties on which uses in industry depend, 
as well as the relative costs of operations which may be 
done with its aid. 

It will be recognized that this article is written at an 
early stage of the development of sodium metasilicate as 
an industrial alkali. Many of its aspects will require 
extended scientific elaboration which can be developed 
only over a considerable period of time. While such 
studies have been undertaken and will, in due course, be 
published under the names of the appropriate authors, 
it seems worth while to place at the disposal of chemical 
engineers such available information as may be of pres- 
ent use to them. 

An important group of uses of sodium metasilicate is 
in connection with various kinds of industrial cleaning. 
Cleaning is a very complicated process. Dirt to be re- 
moved is almost as various as the materials of industry. 
Although the chemical engineering of detergent opera- 
tions has not been highly developed and there is no satis- 
factory method for evaluating cleansers, yet by carefully 
considering the various factors involved it should be 
possible to work out a cleansing operation just as effec- 
tively as any other engineering process. 

When each of these aspects can be given its due weight 
and applied to the basic alkaline materials of industry, it 
will be found that sodium metasilicate has a place as one 
of the tools of the engineer who would put cleaning on 
a more rational basis. 

The principal raw materials of the cleaning indus- 
tries are soaps, sodium carbonate, bicarbonate and sesqui- 
carbonate, borax, disodium and trisodium phosphates, 
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caustic soda, sodium cyanide, and silicates of soda. It 
is necessary to a proper understanding of sodium meta- 
silicate to distinguish clearly between it and the more 
familiar forms of silicates of soda. Although its basic 
ingredients are the same, its properties and uses are quite 
different. The preparations usually known as silicates of 
soda are more or less syrupy, colloidal solutions, an- 
hydrous glasses, or hydrated solids without crystalline 
form or any tendency under ordinary circumstances to 
acquire it. The ratio between sodium oxide and silica is 
indefinite except as arbitrarily standardized by the manu- 
facturers. Properties such as viscosity, drying time, 
density, refractive index, and pH can be varied over con- 
siderable ranges by changing the ratio between alkali 
and silica without regard to definite stoichiometric 
boundaries. The ordinary range of composition lies be- 
tween NagO: 1.5 SiOz and Na,O: 4SiO». These prod- 
ucts have extended uses in industry but in ways which 
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Fig. 1—Effect of Ratio (Nas:SiOz) and Concentration on pH of 
Silicate Solutions 


are quite distinct from those of the definite crystalline 
sodium metasilicate. 

NaSiOs.5H2O is a solid white granular salt which 
melts in its water of crystallization at 71.8 deg. C. At 
this temperature or above it is miscible with water in all 
proportions. At atmospheric temperatures approxi- 
mately 3 Ib. can be dissolved in a gallon of water. Heat 
is absorbed in the process. The dry salt will lose or 
absorb some moisture from air within the range of ordi- 
nary atmospheric humidity. When moist it will absorb 
carbon dioxide. The rate at which these reactions take 
place is such that for most purposes it is satisfactory to 
pack and ship the salt in wooden barrels, although long 
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storage under very moist conditions would make it advis- 
able to use metal containers. 

Compared with other soluble silicates the alkalinity of 
sodium metasilicate is high, both quantitatively and quali- 
tatively, as will be seen in Table I. 


Table I—Composition of Typical Grades of Commercial Silicates 


Commercial Percentage Molecular 
Grades Na,O SiO, H,O Ratio Rati 
Metasilicate 
Cider Be. 29.3 28.5 41.9 1:0.97 1:1 
59 deg. Bé 18.0 35.9 46.1 1:2 1:2.06 
U 52deg. = 13.7 32.9 53.4 1:2. 40 1:2. 47 
N 41 deg. 8.9 29.0 62.1 1:3.25 1:3.35 
S 33.5 deg. Bea: 6.4 24.7 68.9 1:3. 86 1:3.98 


Consideration of the pH-concentration relationships 
(Fig. 1) brings out qualitative differences between the 
various ratios. The pH in each case rises rapidly and 
approaches a limiting value for that ratio, after which 
increasing the concentration either fails to raise or even 
slightly lowers the values. Thus while a metasilicate 
solution of 0.1 per cent has a pH of approximately 11.2, 
that value cannot be reached with NasO.4SiOs even in 
a solution with 30 per cent of solids. Harman’s data 
show 4 per cent solutions of NasO.4SiO2g and NaeSiOg; 
to have pH values respectively below 11 and above 13. 
The value for metasilicate reaches 13.5 below a concen- 
tration of 3N. 

Sodium metasilicate has a strong buffer action effective 
at levels above those attainable with any of the more 
siliceous types of silicate, in fact, at levels above all other 
industrial alkalis except caustic soda. Most cleaning 
solutions are, to some degree, spent in the course of their 
use. Their alkalinity may be reduced by the action of 
acidic materials, of calcium or magnesium in hard water, 
or of sodium bicarbonate in soft water. Alkali may also 
be removed by adsorption on solid dirt or emulsified oils. 


Fig. 2—Effect of Titration on pH of Commercial Alkalis 


A—One per cent solutions of different alkalis; 
containing 0.02 per cent Na,O. 
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Buffered cleaning solutions are of value in giving uni- 
form results continuously. 

The results of colorimetric titration of comparable 
commercial alkalis are shown in Fig. 2. The alkalinities 
are not greatly different in the fresh solution, but as 
neutralization proceeds, the pH of trisodium phosphate 
falls off sharply when one-third of its sodium content 
has been neutralized, and that of sodium carbonate suf- 
fers a similar decline on the neutralization of half of its 
alkali. The intensity of sodium hydroxide, on the other 
hand, remains high until it is almost completely spent. 
Between these lies sodium metasilicate, and if a line is 
drawn at pH 10 it will be seen that much more alkali is 
available from metasilicate above this value than from 
either trisodium phosphate or sodium carbonate. The 
value of 10 is, for many cleansing operations, particularly 
those in which soap is used, a critical one, below which 
the action of the solutions is much impaired. At other 
concentrations different pH levels are attainable but the 
metasilicate curve lies always above the carbonate and 
phosphate and below caustic. 

A convenient comparison of the amounts of alkali 
shown by phenolphthalein and methyl orange in various 
industrial alkalis is given in Fig. 3. 

In consideration of the unit cost, it is clear that, as a 
source of alkali at a high degree of activity, sodium 
hydroxide is the most economical and that the value of 
the other materials must therefore rest on a combination 
of alkalinity with other useful properties. The approxi- 
mate quantities of alkalis to give pH 10.2 and the pH 
of 0.1 per cent solutions affords a further basis of com- 
parison. 


Table Il—Relative pH of Commercial Alkalis 


H of 

Solutions 

Concentration in Per Cent by Weight Necessary 0.1 Per Cent 

to Give a pH of 10.2 by Weight 
Ce A a ov bi cid ¢kn0ess 00teneden us See 11.8 
Sodium mnataemtaate CNag®. Bi0p, SEigO)....... ere 11.2 
eas we metus 5 0.02 10.7 
Trisodium ghoumbene Nag PO«. 12H2O 0.025 10.9 
Sodium sesquicarbonate (Na2COs3. NO HGO, 2H20).. Over 4.0 10.0 


One of the experimental indications, however, that the 
chemical activity of metasilicate is much less than that 
of caustic soda is shown in Fig. 4, where equal quantities 
of sodium oxide in each of the two have been applied for 
the same time and at the same temperature. The hydrox- 
ide solution etched the tin, while the metasilicate left a 
surface brilliantly lustrous. Five pounds of sodium 
metasilicate per 100 gal. of water was used. The metal 
was exposed for ten minutes at a temperature of 60 deg. 
The experiment is not to be taken to show that metasili- 
cate solutions will not etch tin but rather that the be- 


Fig. 3—Active and Inactive NaO in Industrial Alkalis 
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havior of alkali combined as metasilicate is different from 
the same sodium combined as hydroxide. The concen- 
tration chosen, however, has a good cleaning effect. 

Cleaning of materials subject to injury by alkalis is 
often done with relatively strong solutions applied for 
short times and promptly rinsed away, but even in such 
practice the permissible concentration, time, and tem- 
perature will be greater with sodium metasilicate than 
with caustic solutions of the same alkaliniity. On a basis 
of equal weights of the commercial chemicals the con- 
trast 1s even more striking. 

Aluminum cleaning is a case in point: Fig. 5 shows 
the effect of 1 per cent boiling solutions of the commer- 
cial alkalis applied for five minutes to certain greasy 
aluminum jar caps; similar results were obtained with 
solutions of the same NaeO content. In both experi 
ments the metal surface cleaned in metasilicate is bright, 
while the corrosion by the other alkalis has left the sur 
face dull and gray or white. There was a black residue 
in the caustic and phosphate solutions, but none in 
the metasilicate. The corrosive action in this case evi 
dently is not entirely due either to quantity of alkali or 
pH but has also to do with the influence of the anions 
Satisfactory removal of a tallow and tripoli buffing com- 
pound from brass parts has been accomplished with an 
actively agitated boiling 1 per cent solution of sodium 
metasilicate applied for five minutes during which the 
surface of the brass was not visibly affected. 

Cleaning of soft metals requires discrimination, 
though satisfactory conditions have been worked out 
for metasilicate in a variety of industrial problems in- 
cluding tinned cans in dairies, bakers’ pans, and packing 
house products. 


URTHER contrast between the behavior of sodium 

metasilicate and caustic soda may be brought out by 
heating cotton cloth moistened with dilute solutions of 
the various alkalis to temperatures such as those ordi- 
narily reached in ironing washed fabrics. The yellowing 
of the cotton due to reaction with the alkali and the 
depreciation of strength are materially less. In one com 
parison the pieces of fabric, saturated with solutions 
containing 2 per cent of the commercial alkali, passed 
through a wringer, and heated two hours to 110 deg. C., 
gave the strength figures tabulated in Table ITI. 


Table IlI—Effect of Alkalis on the Bursting Strength 
(Mullen Test) of Utica Sheeting 


Original 168.4 NaHCoOs 190.7 
Distilled water 184.0 NasPO«. 12HeO 194.6 
NaOH 169.0 NaeSiOs. 5H20 193.7 
NazOOs 180.5 


Each figure is an average of at least twelve measure- 
ments. The conditions of the test, which, like ironing, per- 
mitted the concentration of alkali by evaporation, make 
the initial concentration of minor significance. Factors 
other than alkalinity evidently have a bearing on the re- 
sults, which are offered only to show that in this respect 
sodium metasilicate falls into the group of milder alkalis. 

The trend of modern practice in most detergent oper 
ations requiring the use of soap, particularly in commer 
cial laundries, is to work at higher pH levels than was 
formerly considered advisable. This reduces the hydrol 
ysis of the soap and increases the power to form suds. 
This suds formation may be due to an ability of the 
alkali to increase the tendency of soap to concentrate at 
air-water interfaces and perhaps also at interfaces be- 
tween oil and water. The subject requires accurate in- 
vestigation, but every laundryman knows that a pound 
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of soap will do more work in combination with an alka- 
line builder than it will alone. A simple experiment 
shows that the ability of alkaline builders to increase the 
lathering power of soap is different at least in degree. 

In the series of tubes in Fig. 6, each contains the same 
quantity of soap and water and, with the exception of the 
right-hand sample, the same addition of alkaline builder. 
They were shaken under conditions as nearly uniform as 
possible and allowed to stand for the same time before 


being photographed. The soap dissolved in distilled 
water gave a turbid solution with only the first indica- 
tions of ability to form lather. The addition of borax 


did not bring about much change. Sodium bicarbonate 
caused a large increase of lather, but this is well known to 
be unstable, as the temperature rises and the bicarbonate 
breaks down to carbonate. Then in ascending order 
the quantity of lather increases as sesquicarbonate, soda 
ash, trisodium phosphate, and metasilicate are added. 
Sodium hydroxide causes a smaller increase than metasili- 
cate. The conditions of the experiment were 50 cc. of 
distilled water, two drops of soap solution (100 g. castile 
soap per one liter of methyl alcohol), 0.375 gram each of 
commercial borax, bicarbonate, sesquicarbonate, soda ash, 
trisodium phosphate, metasilicate, and caustic. 

Another experiment consists of titrating 50 cc. por- 
tions of 0.2 per cent solutions of the commercial products 
with standard A.P.H.A. soap solution until a lather 1s 
formed sufficiently stable to persist for five minutes. 
The results are shown in Table IV. 

A prevalent method of controlling commercial laundry 
operations consists in adding built soap solutions until 
what is judged a sufficient lather has been formed. By 





Action of Sodium Silicate Compared 


Fig. 4—Tin subjected to equal amounts of Na,O; A, caustic 
soda; B, metasilicate. 

Fig. 5—Action on aluminum of equal weights of alkalis (action 
with equal Na,O contents is similar). 
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this method smaller quantities of washing solutions will 
be employed if the builder is sodium metasilicate, and 
experience indicates that on this method of control it is 
possible to do satisfactory cleaning with the advantages 
of improved color of the work which are known to go 
along with the use of silicated detergents. 

Table [V—Drops of A.P.H.A. Soap Solution to Form Lather 


Soda ash (pH 10.7) 45 Borax — (pH 9.0) 40 
Sesquicarbonate (pH 9.8) 45 Caustic soda (pH 12.6+) 32 
Trisodium phosphate (pH 11.5) 45 Sodium metasilicate. (pH 11.7) 17 
Sodium bicarbonate (pH 8.2) 40 


Effective washing requires the maintenance of an ap- 
propriate pH level so that the extent of building will be 
regulated by the character of the dirt and the water as 
well as the sensitiveness of the goods to alkalinity. Zeo- 
lite softened water, for instance, often carries so much 
sodium bicarbonate that a large addition of metasilicate 
is needed to maintain an effective pH. When it is con- 
sidered that sodium metasilicate has marked detergent 
properties of its own with respect to deflocculation, emul- 
sification, and wetting power and that its cost is much 
lower than that of soap, it will be seen that the combina- 
tion has interesting possibilities, and this has been proved 
in practice. Though the ratio between soap and silicate 
necessarily varies, it may be pointed out by way of ex- 
ample that a mixture of equal parts by weight of soap 
and metasilicate for washing white cotton goods has been 
found satisfactory in commercial operation. 

Silicates of relatively high silica ratio have been used 
in laundering and the literature abounds with reference 
to the accumulation of a siliceous ash in the fabric. Un- 
der normal conditions this is very small, but in the case 
of sodium metasilicate it does not occur at all. Numerous 


With Various Commercial Alkalis 
Fig. 6—Influence of various alkalis on lathering power of soap. 


Fig. 7— 


Reaction products of various alkalis with hard water. 











December, 1930 — Chemical & Metallurgical Engineering 





tests of goods washed twenty times in soap solutions built 
with metasilicate show no measurable increase of ash. 
Sodium metasilicate is very soluble and is much more 
easily rinsed out than soap. Plant experience has often 
shown the possibility of reducing the amount of rinsing 
with metasilicate builder as compared with practice based 
on other alkalis. 

It should be pointed out that bicarbonate should never 
be added to mixtures or solutions containing silicates, as 
a reaction ensues which produces normal carbonate and 
reduces the stability of the silica in solution. The im- 
proved effects on color produced by soaps built with 
sodium metasilicate are, in part, due to a protective 
action which prevents the redeposition of solid dirt upon 
clean fabric, and in part due to a better cleaning effect 
which consists of intensifying the action of soap and 
reducing the danger of deposit on the fabric of products 
formed by hydrolysis or precipitation from the soap 
itself. The color of dyed fabrics is, as a matter of ex- 
perience, also consistently brighter when a silicate builder 
is used. The investigation of these subjects is well 
advanced and the results will, in due course, be published. 

A special case of laundering, which can be well done 
with metasilicate without the aid of soap, is the reclaim- 
ing of oily rags or cotton waste used in machine shops, 
or the cloths stained with paints or nitrocellulose lacquers 
in such plants as finish automobile bodies, furniture, and 
the like. The washing of soiled rags as the first step in 
making high-grade papers, and the de-inking of printed 
paper stock also give impressive evidence of the detergent 
value of metasilicate solutions. 


N general, the cleansing materials required in the food 

industries are more vigorous in action than those 
applicable to the laundering of clothing. Exceptions are 
found in cases where the dry salts must come in contact 
with wet human hands and where metals such as alumi- 
num must be cleaned with a minimum of corrosion and 
without- close control of working conditions. The clean- 
ing of milk bottles is a case in which strong alkaline solu- 
tions are customarily employed. This work is done in 
machines of various types, using jets, brushes, or con- 
veying the bottles through tanks of hot alkaline solution. 
The latter type is frequently charged with caustic soda 
or mixtures of caustic and soda ash, and the concentra- 
tion is maintained by titration at levels from 2 to 4 per 
cent. 

The substances to be removed in washing milk bottles 
include casein and albumin, in addition to fat and water- 
soluble substances from milk, and a great deal of miscel- 
laneous dirt from extraneous sources. Before refilling, 
the bottles should be clean and sterile. A chlorinated 
rinse generally is used, but it is desirable to destroy as 
many bacteria as possible in the course of washing. The 
typical appearance of the milk bottle washed in a caustic 
solution as it comes from the machine is a misty or 
cloudy one, due to small drops of water which stand upon 
the glassware. 

In a certain instance a machine with five tanks, main- 
taining a concentration of 3 per cent NaeO in the first 
two, was washing 100,000 bottles with an addition of 140 
lb. of flake caustic soda daily. A pound for pound sub- 
stitution of the caustic soda with metasilicate produced 
a lower concentration of alkali but a cleaner bottle on 
which no drops of water stood up. The glass was evenly 
wet and completely brilliant. The concentration of the 
metasilicate was then gradually reduced with careful ob- 
servation, and clean brilliant bottles were still obtained 
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when the concentration had reached 0.3 per cent Na.O, 
one-tenth of the previous amount. For a week, satisfac- 
tory results were obtained with the daily addition of 
50 Ib. of metasilicate in place of the 140 Ib. of caustic 
soda. In order to insure suitable margin of safety a daily 
addition of 70 lb. was adopted. 

Preliminary results show that the ability of sodium 
metasilicate solutions to destroy bacteria is high, even at 
low concentrations indicated by cleaning results, and that 
metasilicate-caustic mixtures are more effective than any 
combination of caustic with other alkaline salts heretofore 
investigated for bottle cleansing purposes. 

Whether tested with spore suspensions or vegetable 
bacteria at 60 deg. C., the killing time is shorter than 
that of carbonates or phosphates, though somewhat 
longer than that of caustic. This action is dependent on 
time, temperature, pH, and specific anion effects. The 
condition of milk bottles and soft-drink bottles coming 
through actual plant conditions in various places has 
been found satisfactory (personal communication, Dr. 
R. P. Meyers, National Dairy Products Corporation ; 
J. R. Hall, Thesis, lowa State College, 1930). 


FACTOR of importance in this type of washing is 

the effect of the alkalis on hard water, which may 
make trouble in the form of incrustations on the machin- 
ery. The difference in the behavior of different alkalis is 
readily brought out by experiment, as in Fig. 7. A series 
of tubes contains calcium chloride solutions made up to 
represent water with 20 grains of hardness. To each 
tube was added twice the quantity of alkali needed to 
soften the water. The tubes were placed for 16 hours 
in an oven at 90 deg. C., after which 10 cc. of liquid 
was removed from each tube with a pipette, thus expos- 
ing the adherent precipitates. Caustic soda formed a 
hard crystalline adherent deposit. All the carbonates 
produced adherent deposits, which, in dairy cleansing, 
are believed to be an important element in the formation 
of the troublesome incrustation known as milk stone. 
The deposit from trisodium phosphate was more colloidal 
and less adherent but relatively dense, while the deposit 
from the metasilicate was light and flocculent, with no 
tendency to adhere. 

Parker and Johnson (1930 meeting Int. Assn. Milk 
Dealers) found that deposited milk films hold precipitates 
from hard water and alkaline cleansers and thus form 
milk stone, but the reaction products of sodium metasili- 
cate do not adhere and become involved in the milk film 
as do those of other alkalis. 

By actual experience it has been found that washing 
machinery of various types such as dish washers, bottle 
machines, and metal washers, which have become in- 
crusted with reaction products of hard water and other 
alkalis, not only fail to accumulate such deposits when 
sodium metasilicate is used with the same hard water 
but the old scale tends to soften and come off. 

Caustic soda tends to dull the surface of glassware by 
a process of etching which is not experienced with the 
milder alkalinity of metasilicate. The ability of the 
metasilicate to better wet the surface appears to be re- 
lated to the presence of some colloidal material in the 
relatively dilute solutions used. Trisodium phosphate is 
better than caustic soda in this respect. The removal of 
the last traces of grease seems to be a function of wetting 
power rather than chemical activity, which perhaps ac- 
counts for the good cleaning obtainable at low concentra- 
tions of metasilicate. The action in producing brilliant 
surfaces is not yet wholly understood. 
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HE HEAVIEST industrial cleaning usually is con- 

cerned with the removal of mineral oil. Strong 
alkaline solutions are used, generally with additions of 
rosin or other soaps, although most machines for wash- 
ing parts by a cascade principle require detergents which 
do not foam. Metasilicate solutions are of this type and 
with them it has been found possible to work at such low 
concentrations that economies over other reagents are 
experienced. 

A particularly difficult job is the cleaning of garage 
floors, because they cannot be maintained at high tem- 
peratures and the oil is difficult to emulsify. The best 
cleaner for this work consists of 90-95 per cent metasili- 
cate with 5-10 per cent of low titre soap. 

Cleaning which consists primarily of removing oil 
depends to some extent on emulsifying power. Sodium 
metasilicate makes stable oil-in-water emulsions with 
many oils which are of mineral origin. When they are 
completely free of saponifiable or unsaturated bodies, the 
ability of the metasilicate to disperse them and keep them 
from forming masses on the surface of the water solu- 
tion is materially helped by the presence of some soap. 
In hot solutions for metal cleaning, rosin is effective. 
The quantities required are small; as little as 1 per cent 
of rosin based on the metasilicate is useful and for some 
work sufficient. The action of small quantities of soap 
in metasilicate may be due to the same causes as the 
power to form suds: the metasilicate may cause an in- 
crease of soap concentration at the interface of oil and 
water. 

At first thought it might be supposed that where an 
electric current is used to promote the action of an alka- 
line cleanser metasilicate would give trouble from a sepa- 
ration of silica at the anode. At high concentrations such 
a separation may take place, but under the conditions of 
current density and concentration used for cleaning 
metals the difficulty has not been encountered and satis- 
factory cleansing has been obtained under a variety of 
plant conditions. Metasilicate has been found useful in 
baths with cyanide used to make strike coatings of zinc 
and cadmium. 

Although the best results in metal cleaning have been 
attained with metasilicate solutions without admixture, 
except for soap, as already mentioned, it will be clear to 
those skilled in the art that the so-called soft metals, 
especially where exposure to the cleaning liquor is long 
or the temperature high, will require lower pH levels 
and make the addition of other suitable buffer salts desir- 
able. Sodium silicates with higher silica ratios than 
metasilicate are useful for this purpose as well as for 
protective action due to their film-forming properties. 

Sodium metasilicate will find uses outside the cleaning 
industries. It is a good solvent for casein and other pro- 
teins, which should make it a useful component of coat- 
ing mixtures and adhesives; its deflocculating power 
suggests that it may help in the differential flotation of 
ores; it is the most convenient source of silica in solu- 
tion from a dry, easily soluble product. Its specific 
reactions, as yet but little explored, may extend the pos- 
sibilities of preparing insoluble silicates for such uses as 
cements, glazes, and heavy metal silicates for colors or 
reagents with properties different from other available 
compounds, but these can be treated only in a later 
chapter. 

The author wishes to acknowledge his debts to the 
technical staffs of the Philadelphia Quartz Company at 
California and Philadelphia, on whose work he has 
drawn freely in preparing this paper. 
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Hydrogenation Adapted to the 


Oil Refinery 


By M. W. BOYER 


Director of Development and Research 
Standard Oil Company of Louisiana, 
Baton Rouge, La. 


BOUT three and one-half years ago, the Standard 
Oil Company (N. J.) through its development 
company, joined with the I. G. Farbenindustrie in 
the further development and commercialization of the 
hydrogenation process. As a result, high-pressure labora- 
tories were erected at the Baton Rouge refinery of the 
Standard Oil Company of Louisiana‘ for the development 
and study of hydrogenation. The previous development 
work of the I. G. was applied primarily to the conversion 
of coal, lignite, tars and asphaltic crudes into gasoline 
and other light fractions. While experimental work along 
these lines was continued at Baton Rouge, attention was 
also given to the broadening of the process in its appli- 
cation to the oil industry. 

At first, all of the experimentation at Baton Rouge 
was carried out in small-scale equipment of approxi- 
mately 4 bbl. per day capacity. This work, however. 
indicated many possible adaptations of hydrogenation 
and led to the design and erection of a semi-commercial 
plant of approximately 100 bbl. per day capacity for 
operation at approximately 3,000 Ib. per sq.in. pressure. 
With equipment of this size it was possible to study the 
process on a scale more nearly approaching commercial 
operation; and at the same time, to obtain engineering 
information and operating experience. This pilot plant, 
since its completion about two and a half years ago, has 
been operated on the various applications of the process 
continually, with the exception of short shutdowns for 
inspection, repairs or slight alterations of equipment. 
Uninterrupted runs of approximately three months’ dura- 
tion have been made with this plant. These runs were 
terminated voluntarily for inspection of equipment. Pho- 
tographs showing various views of the small-scale equip- 
ment and of the pilot plant are presented in Figs. 1 to 
5, on this and succeeding pages. 

Hydrogen for the entire laboratory requirements is 
manufactured on the site in a semi-commercial scale 
plant. This plant has also supplied valuable engineering 
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Fig. 2—Operating Panel for Pilot Plant 


information and operating experience. Both natural and 
refinery gas have been used in the plant for the produc- 
tion of hydrogen. A view of the gas plant is shown in 
Fig. 6. 

This development and research program has made 
technically possible the design of full-scale commercial 
equipment. There are now in operation, or in process 
of construction, in the United States three full-scale 
hydrogenation plants each of approximately 5,000 bbl. 
per day capacity. Full-scale operation of the process 
has been an established fact at the Bayway refinery of 
the Standard Oil Company of New Jersey since the 
middle of the year. In addition to the Bayway plant, 
two further plants are in process of construction: one 
at the Baton Rouge refinery of the Standard Oil Com- 
pany of Louisiana, and the other at the Baytown refinery 
of the Humble Oil & Refinery Company. The Baton 
Rouge plant will be completed and placed in operation 
in the early spring, and the Baytown plant in the middle 
of the coming year. 

While the hydrogenation process has many ap- 
plications, the flow of materials is generally similar. 
Hydrogenation, as applied to petroleum, consists in 
bringing hydrogen in contact with the materials to be 
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Fig. 3—Operating Panel for Small-Scale High-Pressure Equipment 


hydrogenated, under the proper conditions of pressure 
and temperature in the presence of catalysts, permitting 
the reaction to occur, and then cooling the reaction prod- 
ucts and separating the liquid from the unused gas. 

Hydrogen may be produced by any of the known 
methods, such as: electrolysis of water, or by the reaction 
between steam and either solid carbonaceous materials 
or hydrocarbon gases. The selection of the method, nat- 
urally, depends upon the economic conditions in existence 
at the site of the proposed plant. Because of the fact 
that the hydrogenation catalysts used in this process are 
not poisoned by*sulphur compounds or similar materials, 
as are the catalysts used in ammonia manufacture or 
vegetable oil hydrogenation, hydrogen of a high degree 
of purity is not required. The usual existence of refin- 
ery or natural gas in refinery areas makes the use of 
such gases desirable in the production of hydrogen. The 
manufacture of hydrogen from these materials may be 
accomplished by their reaction with steam, the final prod- 
ucts being hydrogen and carbon dioxide. The carbon 
dioxide can be easily removed by water scrubbing or other 
known methods, thus producing hydrogen of sufficient 
purity for use in the process. The reactions referred 
to above are promoted by the use of suitable catalytic 
materials. 

Fresh hydrogen gas is pumped into the system at a 
pressure of approximately 3,000 Ib. per sq.in. and mixed 
with unused gas recycled by beoster compressors. The 
mixed gases and the oil to be treated pass through suit- 
able heat exchange equipment and into the heating coil 
where they are preheated to the desired temperature. 
The oil and gas mixture after preheating is introduced 
into the reaction chamber in the presence of suitable 
catalytic material. ‘The products of the reaction and 
the unused gas are passed through heat exchange equip- 
ment, where a large part of the heat is given up to the 
incoming mixture, and then to a final cooler. After the 
cooler, separation of the liquid products from the unused 
gas is accomplished in a high-pressure separator. From 
this separator the liquid is withdrawn to atmospheric 
pressure and the unused gas, still under pressure, is 
scrubbed, if necessary, and recirculated to the fresh gas 
stream. The subsequent handling of liquid products 
depends upon the purpose for which they are intended. 
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Sulphur compounds present in the incom- 
ing stock are very largely converted into hy- 
drogen sulphide by the hydrogenation reaction. 
The presence of small amounts of dissolved 
hydrogen sulphide in liquid products obtained 
from the system usually make it desirable to 
submit them to slight caustic wash or other 
methods of scrubbing. 

From this brief description the process is 
seen to be relatively simple. Experience has 
shown that close temperature control is readily 
obtainable while freedom from coke forma- 
tion makes operation practically continuous. 
Catalysts have been developed which are ex- 
tremely rugged and are uninjured by such ma- 
terials as hydrogen sulphide and _ carbon 
monoxide, which have hitherto presented 
serious difficulties to hydrogenation processes 
utilizing the better known catalytic materials 

Some Aspects of the Process—It is impor- 
tant to emphasize that the process, as described, 
lends itself to the various applications, believed 
to be of primary interest to the oil industry. It 
follows that it is possible for the refiner to 
alter the type of operation to meet his particular needs 
or market requirements with freedom from long, costly 
shutdowns for mechanical changes. 

Haslam and Russell (Jnd. Eng. Chem., 22, 1930, 
1030) have indicated the further advantages resulting 
from the flexibility in application of the process, in that 
large-capacity units become desirable with the possibility 
of decreased costs, due to increased capacity. Further- 
more, the probability of rapid obsolescence is reduced by 
the manifold adaptations to which the process can be 
efficiently applied to meet changing market and crude 
conditions. 


IVE major applications of the process believed of 

immediate interest to the oil industry will be reviewed 
briefly. These have been previously presented by Haslam 
and Russell (Oi & Gas Jour., 28, 29, 32, 1930). These 
adaptations are: 

1. The conversion of heavy, high-sulphur, asphaltic crude oils 
and refinery residues into gasoline and distillates low in sulphur 
and free from asphalt, without concurrent formation of coke. 

_2. The alteration of low-grade lubricating distillates, to obtain 
high yields of lubricating oils of premium quality as to temper- 
ature-viscosity relationship, Conradson carbon, flash and gravity. 

3. The conversion of off-color, inferior burning oil distillates 
or light gas oils into high-gravity, low-sulphur, water-white 
burning oils of excellent burning characteristics, with gasoline 
being the only other product except for a slight gas formation. 


4. The desulphurization and color and gum stabilization of 
high sulphur, badly gumming cracked naphthas. 


5. The conversion of paraffinic gas oils into low sulphur, gum 
and color stable, good anti-knock gasolines without the production 
of coke or tar. 

These applications of the process are further discussed 
in the following paragraphs. 

Conversion of Refinery Residues—This adaptation of 
the process accomplishes the conversion of heavy asphal- 
tic, high sulphur crudes and refinery residues into gaso- 
line and gas oil, without coke formation. In addition 
65 to 85 per cent of the sulphur is eliminated as hydrogen 
sulphide. Furthermore, the gasoline thus formed, be- 
cause of its low sulphur content and gum stability, may 
be made to meet specifications with only a small amount 
of finishing. The remaining gas oil fractions are also 
low in sulphur and lend themselves readily to the forma- 
tion of additional gasoline by cracking or hydrogenation. 
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The process may be operated so that the feed stock is 
converted into 100 volume per cent or more of liquid 
products containing in the neighborhood of 5 to 35 per 
cent gasoline with the remaining material boiling in the 
gas oil range. The gasoline yield may be increased by 
the recycling of the gas oil to the same unit or by the 
subsequent hydrogenation of the gas oil in separate 
equipment. 

The formation of gasoline by the present cracking 
methods is accompanied by the formation of coke and 
tar. In other words, the upbuilding of the lighter frac- 
tions into gasoline is accomplished at the expense of de- 
grading other fractions into tar and coke. In contrast, 
the formation of gasoline by the hydrogenation of heavy 
asphaltic materials is accompanied by an upgrading of 
the entire feed stock. In fact, by recycling operation, as 
previously indicated, it is possible to upgrade the entire 
feed stock into gasoline, with gas as the only byproduct. 

It is seen that this adaptation of the process offers 
promise to the refiner in meeting the problem of fuel oil 
overproduction. By combinations of this operation with 
cracking it would be possible to control the fuel oil 
production as desired. 

Improvement of Low-Quality Lubricating Stocks—It 
has been found that the hydrogenation process can effect 
marked improvement in lubricating distillates. Char- 
acteristics of prime importance in good motor oils today 
are high viscosity index* (indicating a flat temperature- 
viscosity relationship), high flash, and low Conradson 
carbon. While some of these characteristics are obtain- 
able in natural lubricating distillates it has not been found 
economically possible by present refinery methods to com- 
bine all of the qualities to the extent desired. By hydro- 
genation, however, it is possible to produce paraffinic 
type lubricating oils having desirable temperature-vis- 
cosity relationships and unusually high flashes as well as 
low Conradson carbon. This comparison may be more 
readily appreciated by consideration of Table I, which 
shows the inspections of three S.A.E. 30 specification 
motor oils. The first inspection tabulated is for an oil 
produced by the hydrogenation of a Mid-Continent stock, 
while the second and third are for oils produced by the 
usual refinery methods from Pennsylvania and Coastal 
stocks, respectively. The combination of high viscosity 
index, high flash, and low Conradson 
the hydrogenated oil is evident. 

Operation of the process on 
lubricating distillates usually re- 
sults in volumetric yields of 103 
to 104 per cent based on the feed. 
The hydrogenated product, de- 
pending upon the feed stock and 
operating conditions selected, may 
contain 60 to 85 per cent lubricat- 
ing oil with 5 to 10 per cent gaso- 
line and 10 to 30 per cent gas oil. 
The lubricating oils produced are 
very low in sulphur; usually 80 to 
90 per cent of the sulphur in the 
feed is eliminated. 

Of particular importance to the 
refiner is the fact that excellent 
quality motor oils can be produced 
from a wide variety of crude 
stocks, thus making posible the 


*The term ‘viscosity index’’ was devised 
by Dean and Davis, Chem. & Met. Eng.. 36. 
618 (1929), and indicates the temperature- 
viscosity characteristics of lubricating oils. 
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Table I—Comparison of Hydrogenated Lubricating Oils 
With Those Produced by Usual Methods 


By Usual 
Refinery Methods from 
From Hydrogenated Pennsylvania Costal 
Mid-Continent Stock Crude Crudes 
Gravity A. P. I 29.8 28.8 19.6 
Viscosity @ 100°F 440 447 533 
Viscosity @ 210°F 62 62 53 
Viscosity Index 109 104 0 
Flash °F 490 425 370 
Color (Robinson) 15 3 10 
Conradson Carbon % 0.010 0.62 0.06 





selection of such stocks which will not burden the refin- 
ery with highly paraffinic gasolines of poor anti-knock 
properties resulting from the use of paraffinic crudes. 

Conversion of Inferior Burning Oils—As would be 
expected from the discussion of lube oil improvement, 
inferior quality burning oils respond easily to treatment 
by hydrogenation. Feed stocks such as California, heavy 
Mid-Continent, and coastal distillates are made to yield 
burning oils of a quality equal to Mid-Continent and 
Pennsylvania straight-run products. Elimination of as 
high as 98 per cent of the sulphur in the feed stock has 
been accomplished in some instances, so that after reduc- 
tion to viscosity and flash, a marketable product is ob- 
tained without further finishing except possibly a slight 
doctor treat. 

In this application of the process, as well as those 
previously described, volumetric yields of hydrogenated 
product in excess of 100 per cent are obtainable. One 
hundred barrels of feed stock yield 103 to 105 bbl. 
of product containing 65 to 85 per cent of high-quality 
burning oil with the remaining product a low-sulphur, 
gum-stable gasoline having an anti-knock value equivalent 
to that of gasoline produced by cracking Mid-Continent 
gas oil. Inspections of representative products from 
this type of operation are shown in Table IT. 

In comparing this application with extraction methods 
for the improvement of kerosene, it should be borne in 
mind that while extraction methods improve only the 
fraction in the feed stock meeting flash and viscosity 
specifications, the hydrogenation process actually increases 
the amount of the burning oil fraction when suitable 
boiling range feed stocks are selected. For example, a 
feed stock containing 40 per cent of a burning oil fraction 
with some higher boiling products will yield 60 to 80 per 


4—Compressor and Pump House for Pilot Plant 
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cent of high-quality kerosene, with gasoline 
as the only byproduct. 

The low sulphur content of the kerosene 
produced makes the product of exceptional 
value to the refiner for blending off higher 
sulphur - containing fractions from _ other 
sousces. 

Finishing of Naphthas—The treating of 
high-sulphur cracked naphthas by hydrogena- 
tion for sulphur removal, gum stabilization and 
color improvement is another important appli- 
cation of the process. The usual treating 
methods for cracked naphthas in use today are 
rather costly, resulting in appreciable treating 
losses and a decrease in anti-knock values in 
the finished gasoline. By the use of hydrogena- 
tion it is possible to eliminate upward of 50 
per cent of the sulphur in such feed stocks 
as West Texas naphthas, with a resulting gum stable and 
marketable-color product with only a slight decrease in 
anti-knock value. This operation can be so controlled 
that no alteration in boiling range occurs and 100 per 
cent volumetric yields are obtained. 

By slight alteration in operating conditions it is pos- 
sible to take cracked naphtha distillates containing some 
fractions boiling above the gasoline range and convert 
them into low-sulphur, gum-stable, specification-color 
gasolines improved in knock-suppressing value. This 
type of operation is accompanied by some loss to gas 
sc that volumetric yields of 90 to 95 per cent are ob- 
tained. The resulting product, however, is greatly al- 
tered in boiling range and the fill is such that need for 
casinghead is greatly reduced or eliminated. Inspections 
of products obtained by the hydrotreating operation are 
shown in Table III. 

Hydrotreating of cracked naphtha should be of real 





Table I1l—Hydrogenation of Burning Oil Distillates 


Low Grade 


Feed Stock Mid-Continent Colombia 
Gravity—A.P.1. Deg : 40.2 36.1 
Viscosity* 485 600 
Sulphur. ~Per Cent : 0.221 0.202 

400” Vis. Oilf in Original (Per Cent). ‘ 58 30 
A.P.I. of “400” Vis. Oil... ..........5 41.2 38.9 

Product 
Volumetric Recovery! — ‘ , ' 105 101.7 
A.P.L. of Total Product ne aaa 49.0 52.9 
Sulphur of Total Product (Per Cent).. ; : 0.008 0.01 

*400" Vis. Oil in Total Product (Per Cent)...... 85 60.8 
A.P.1. of 400" Vis. Fraction aeneteneanae 46.2 45.5 
Vis. of 400" Vis. Fractior desea baaenen 400 358 
Sulphur—Per Cent wit es a 0.008 0.005 
— °F. (Abel) ‘ 104 109 

Color (Saybolt). . . ' bake 21 20 
Sulphur Elimination (Per Cent) ‘ 96.0 95 
Improvement in A.P.I. of 400" Vis. Fraction... 5.0 6.6 


*Saybolt Thermo Refined Oil viscosity @ 60°F. 

+The term “400” Vis. Oil denotes the fraction of about 400 vis. and above 
100°F. Abel flash. 

tNot including a small yield of recovery naphtha produced concurrently. 





Table I1l—Treating Light Distillates by Hydrogenation 


Cracked Cracked 
Smackover West Texas 
Feed Stock Distillate Distillate 
Gravity—A.P.1. Deg pueeebeocvecs . 46.4 39.3 
Initial... . : seaeeeeunaeen ; . , 262 
aera aia Ss er 
Per Cent @ 284 ‘ nine eee nein _—— . —sieeas 
Final Boiling Point seene vee ee 550 451 
Sulphur.... Jar pbOeRdeseeeeece 0.40 0.11 
Dissolved Gum ‘ 12 65.1 
Anti-Knock Value as Iso-Octane in n- -heptane 66 61 
Product 

Yield (Per Cent). seeeeen ° bened 99.0 90.0* 
Gravity—A.P.1. Deg whhvaun Sane aek ; 52 48.2 
Initial.. . 136 117 
Per Cent @ 212 : Jonas ea : 11.5 27.5 
Per Cent @ 284... ; ‘ = ‘ 37.5 62.0 
Final Boiling Point 504 391 
Sulphur...... . ‘ aan 0.02 0.008 
Dissolved Gum.. indus haw cial 1 3.1 
Tso-Octane in n-heptane "Be 63 72.3 


*Plus about 2 per cent betteme, 450 E nd Point 
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Fig. 5—Another View of Pilot Plant 


value to the refiner, not only in the finishing of high 
sulphur distillates which react stubbornly to present 
treating methods, but also in the general improvement 
in quality of products and the reduction or elimination 
of the need for casinghead for blending purposes. 

Production of Anti-Knock Gasolines—With the trend 
of motor car manufacture toward high-compression en- 
gines the production of gasolines having high knock- 
suppressing ability is assuming a position of ever-increas- 
ing importance. Strange as it may seem, after the 
mention of the previous adaptations of the hydrogenation 
process in which the products were usually more paraffinic 
than the feed stocks, hydrogenation offers a method for 
producing gasolines having excellent anti-knock properties 
from paraffinic gas oils. From less paraffinic feed stocks, 
gasolines with even better anti-knock properties are ob- 
tained. Furthermore, this type of operation can be 
carried out in the same apparatus as used for the other 
applications without mechanical change. For example. 
the experimental pilot plant has been run on a paraffinic 
stock to produce high-quality kerosene and subsequently, 
by alteration only of operating conditions, to produce low- 
sulphur gasoline with an anti-knock value equivalent to 
80 per cent iso-octane in n-heptane, from the same feed 
stock without interrupting operation. 

In the operation of the process for anti-knock gasoline 
production, fractions boiling above the gasoline range 
are recycled, thus making gasoline and gas the only prod- 
ucts. No coke or tar is formed. Because of appreciable 
gas formation the volumetric yields are usually in the 
range of 85 to 95 per cent when highly anti-knock gaso- 
lines are produced. When knock rating is not impor- 
tant, yields of approximately 100 per cent can be ob- 
tained. Anti-knock gasolines produced by hydrogenation 
require very little, if any, treatment to render them of 
marketable quality. Examples of inspections of anti- 
knock gasolines produced by the hydrogenation process 
are shown in Table IV. 

From this tabulation it is seen that gasolines of un- 
usually high knock-suppressing value have been produced. 
Furthermore, it may be noted that the type of feed stock 
influences the anti-knock quality of the gasoline formed. 
Thus, while excellent anti-knock gasoline can be produced 
from paraffinic stocks, equal yields of gasoline having 
even better anti-knock properties can be produced from 
less paraffinic gas oils which are usually considered more 
refractory and less easily processed by cracking equip- 
ment. 

The advantages of the hydrogenation process, for the 
production of anti-knock gasolines with its freedom from 
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Table IV—Production of Anti-Knock Gasolines by Hydrogenation 


fuels as progress in the mechanical 
field continues. 





lite Virgin Mid-Continent Cracked Weet Calif. Cr (4) Reduce or eliminate many of 
f Stoc yas Oi exas Gas Oi Gas Oi ’ . ‘ 
Geavitp—A.P-1. Des.. 37.8 :0.8 28.9 the refiner s present treating problems. 
Emitiol........ 20... ..0-sseeereeees 424 404 34.2 A consideration of more wide- 
Per Cent @ 460. 5.0 57.0 31.0 ° ‘ ° 
Per Cent @ 500.. 43.0 85.5 68.0 spread interest is the increased effi- 
Per Cent 550... ’ . 91.0 : oge . ; 
Ber Cent @ 700 or Final Boiling. Point. ‘ 61 3 : 602 : 002 cient utilization of petroleum supplies 
Sulphur. . , ; ‘ : : : - 
p= ay IE chelate 159 106 79 available, a - oiteeae improve 
Hydrogenated Product ment in quality o roducts. 
Yield—Per Cent by Volume 92.2 88.3 86.8 92.3 90.9 89.3 79.0% I M: bere in antl ahi 
Gravity—A.P.I. D Dee.. 54.3 56.0 61.8, 40.1 43.5. 50.0, 42.6 . n conclusion it may be said that 
nitia: . 1! -- 4 . : 
Per Cent @ 212 30.0 32.5 40.5 15.0 19.0 23.0 15.0 it i not expected a hydrogenation 
Per Cent @ 284 ; ’ : " ‘ : 44.0 r »place ace “ 
Per Cent @ 356......... 66.0 74.5 ...... 44.0 61.0 33:3 30:6 ‘Will immediately replace present re 
Per Cent @ 374 71.0 81.5 . m2 oe 93.0 87.5 finery methods, but rather, that the 
Per Cent @ 400 (or 90 per cent off) 415 393 313 73.0 390 364 382 : . tata . 
Final Boiling Point 430 © 403336 428 404 376 426 application of the process to the oil 
Knock Rating as Per Cent : : _ : ¢ 
Iso-Octane in n-heptane.. 69.8 73.8 77.5 83.0 87.8 85.8 92+ industry will > sult in (a) balanced 
Dissolved Gum.. 5.2 2.3 6.4 a ae 3.0 2.6 refinery operation by controlling the 
Sulphur. . 0.035 0.015 0.023 0.007 0.010 0.019 0.028 a whe 
*This yield does not include recoverable light ends. production of such byproducts as 
easindtaianeal fuel oil and residues, (b) reduction 
of treating problems, and (c) im- 


coke and tar formation, and its ability to produce low- 
sulphur, gum-stable, high anti-knock gasolines relatively 
independent of type of feed stock, in comparison with 
those of the present methods of cracking, are evident. 

Consideration of the five adaptations of the hydro- 
genation process, briefly reviewed above, indicates 
that the process may accomplish a decrease or an in- 
crease in paraffinic character of the products as de- 
sired. It is possible to make paraffinic kerosene or an 
anti-knock gasoline by the alteration of operating condi- 
tions such as temperature and hydrogen concentration. 
Thus, the process presents the possibility of altering the 
carbon-hydrogen ‘ratio and influencing the molecular 
structure of various petroleum fractions, at the same time 
removing undesirable sulphur compounds. In the terms 
of the oil refiner, this means that it is possible to: 

(1) Balance’ white products with fuel oil production 
as demanded by market conditions. 

(2) Maintain or improve quality of products rela- 
tively independent of type of crude supply. 

(3) Meet market requirements for changing products, 
such as more highly anti-knock gasolines or special Diesel 


Fig. 6--Experimental Hydrogen Production Plant 
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provement of product quality more or less independently 
of type of crude supply. 

The author wishes to acknowledge his indebtedness tc 
his associates in the Development and Research Depart- 
ment of Standard Oil Company of Louisiana and to the 
many others with whom he has been associated in the 
development of the hydrogenation process. 


v v 
British Solvents Enterprise Materializes 


WO years ago it was intimated in the Chemical Age 
that the Distillers Company at Great Burgh, Epsom, 
England, contemplated an early entry into chemical in- 
dustry as manufacturers of industrial organic products, 
starting with alcohol. It was further suggested that syn- 
thetic processes, involving catalytic treatment and high 
pressure methods, might be employed on a large scale. 
Within that time, these ideas have been converted into 
commercial practice on a scale so large as to be almost 
incredible, according to a comprehensive account in the 
Chemical Age of Sept. 27, 1930. At Saltend, about five 
miles out of Hull, on an extensive site occupying some 
45 acres, a series of great works have been brought into 
existence which are already producing on a large scale 
and are still being enlarged by the construction of addi- 
tional plants. The operations fall into three sections, 
all under unified control and governed by a central pur- 
pose. The oldest contains the works of the Hull Dis- 
tillery Company, which produces alcohol from molasses. 
The supply of molasses, from Java, is pumped into 
tanks in the works and undergoes the normal fermenta- 
tion and distillation by which practically pure spirit is 
recovered, which is passed as raw material into the other 
two sections. The first of these is the immense vinegar 
factory owned by the Distillers Company, Ltd., compris- 
ing nearly a thousand acetifiers wherein the biological 
process of converting alcohol to vinegar is carried out 
under the most modern conditions. The other is the 
newly constructed plant of British Industrial Solvents, 
Ltd., a company in which the Distillers Company, 
Ltd., has in partnership the Holzverkohlungs-Industrie 
G.m.b.H. of Konstanz, in whose laboratories these 
processes have been evolved. In one section of the 
works the alcohol, after being denatured, is converted 
into acetone. In another it is oxidized to acetaldehyde, 
which serves as an intermediate for the production in one 
direction of crotonaldehyde, leading to crude and finished 
butanol, and in another to crude and finished acetic acid. 
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Chemical Engineering Advances 
In the CANE SUGAR 


are more dependent upon chemical engineering than 

is the production of sugar. With a highly developed 
and specialized technology relying on chemical control, 
it employs a majority of the unit operations of chemical 
engineering. The scope of the industry also makes it of 
particular interest since it involves huge agricultural op- 
erations, the manufacture of a raw product, large-scale 
refining of that product, and an elaborate distribution 
system. In the beet industry these operations are almost 
always localized under one head. This is not generally 
true in the cane-sugar branch of the work, the cane grow- 
ing and raw sugar production of necessity being in the 
tropics or semi-tropics, while the refining and selling 
branches are located in the larger seaports near the big 
markets. A few raw sugar mills have refineries in con- 
junction with them and direct production of refined 
sugar by vegetable carbons on plantations undoubtedly 
is on the increase, but for the present, the prestige of 
the boneblack refineries located in strategic distribution 
centers is not seriously threatened. 

Chemical engineering advances in the cane-sugar in- 
dustry, both in raw-sugar manufacture and refining, in 
the last 10 or 15 years have been largely of degree rather 
than of kind, since few radical departures have been made 
on a broad scale in either field, with the exception of 
the clarification station in the raw-sugar house and the 
defecation system in the refinery. 

A modern train of five or six sets of three-roller mills 
with crushers, carriers, housings, bedplates, and driving 
mechanism constitutes one of the largest combinations 
of machinery in any industry, but except in the matter of 
size, strength, power, and number of rolls, there has been 
little change in the mills themselves in over 30 years. 
The grooving of the mill rolls has been greatly increased 
to permit a freer flow of the expressed juice, but the 
improvements have been mainly in the accessories, par- 
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ticularly in the preparation of the cane for the mill and 
the handling of the juices for maceration purposes. 
Shredders and crushers for breaking up the cane were 
introduced many years ago, the crushers consisting of 
two (rarely three) deeply grooved rollers, which break 
the cane and express a part of the juice, while shredders 
are rapidly revolving toothed wheels which act as the 
name implies, but do not extract any juice. Most of the 
mills are equipped with crushers, and when shredders 
are employed these usually are auxiliary to the crushers. 

Revolving knives have recently been added for prelim- 
inary preparation of the cane entering the crushers and 
are now quite general. The knives consist of a set of 
blades on a rapidly rotating shaft located about one-third 
of the way up the cane carrier. The purpose is to cut 
the cane into short pieces or chips and also to level the 
mat so that there is a more even feed to the crushers, 
with corresponding increase in capacity or extraction of 
juice, or both, for a given grinding equipment. 

The latest innovation is the Morgan cane disinte- 
grator, which takes the place of the crusher. In effect 
the disintegrator is a large centrifugal pump with a solid 
steel impeller revolving at a speed of 600 r.pm. The 
vanes on this impeller correspond to similar vanes in the 
casing, the clearance being small. The cane, cut into 
chips by knives, passes into the casing and is torn into a 
fluffy mass by the impact between the revolving and sta- 
tionary vanes, after which it goes through the regular 
grinding process. No juice is extracted by the disinte- 
grator. 

From the earliest days of multiple mills, water has 
been sprayed on the partly extracted bagasse before it 
enters the last set of rolls. This saturation, or maceration, 
was later extended to double maceration, in which the 
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thin juice from the last mills is returned to the bagasse 
entering the next to the last set of rolls, the water being 
added on the last set as before. With the increase in 
the number of sets of mills the natural consequence was 
compound maceration, in which the juices from two or 
more sets of mills were returned separately to the car- 
riers of preceding mills. This method was recognized 
as the correct and logical procedure, but the multiplica- 
tion of juice strainers, juice tanks, pumps, and piping 
under the mills became a real danger in sugar losses. 
This has been entirely overcome by the introduction of 
strainerless juice pumps, which take the juices as they 
come from the mills, trash and all, and return them to the 
preceding mills. The pumps used are of the type de- 
signed for sewerage and dredging work. 

The matter of cleanliness around the mills has received 
special attention lately because of the recognition of 
sugar losses through fermentation in the troughs, tanks, 
and strainers under the mills. Bacteriologists have shown 
that a handful of sour bagasse or cane trash can infect 
the whole stream of warm juice flowing over it. Bagasse 
conveyors or carriers between the mills have been intro- 
duced which have fewer parts than the older type slat 
conveyor; screens for straining the juice before sending 
it to the process have been made more accessible for 
cleaning; and new designs of strainers are being em- 
ployed which may be placed above the mills. There is 
no doubt that incalculable savings have been effected by 
this increased cleanliness. 

In former years the bagasse, or cane residue from the 
mills, was the regular fuel of the factory, but in Louisi- 
ana and a few other districts, this practice has been 
almost entirely discontinued, and it is now sold as a raw 
material to manufacturers of building and insulating 
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board. The cellulose has also been found to have cer- 
tain specialized values, as in the making of explosives and 
rayon. 

The Vascane process for the simultaneous manufacture 
of sugar and fiber board from the cane is in the experi- 
mental stage. The cane is disintegrated by shredding it 
against an abrasive wheel, after which it is put through 
a regular counter-current diffusion process, the extrac- 
tion being better than 99 per cent, leaving the cane fiber 
so pure that it goes direct to the manufacture of the 
fiber board. The juice for processing has a dilution of 
about 30 per cent, the same as that obtained by the reg- 
ular milling process. Here is a return to diffusion— 
abandoned in the cane industry some 35 years ago 
because of the high cost of excess fuel—now made prac- 
ticable because of a more valuable use for the bagasse. 

The juice in practically all raw sugar manufacture is 
clarified by lime and heat, followed by sedimentation 
and decantation. In a few instances the precipitate is 
increased by adding sulphur or a soluble phosphate be- 
fore the lime. There has been no change in the basic 
process (though Java is now experimenting with pres- 
sure filtration of the cold juice as a preliminary treat- 
ment), but the technology and apparatus of clarification 
have altered profoundly in recent years. 

Aiding in the changes have been two contributions of 
pure science: the use of pH control and the application 
of colloid chemistry. Not only have colorimetric pH 
tests become general in determining the correct quantity 
of lime to be added but electrometric recording instru- 
ments also are in use. In a few factories the addition of 
the lime is actually carried out by electrical methods ac- 
tuated by pH recorders. Extensive investigations have 
been made by the carbohydrate division of the Bureau 
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of Chemistry, as well as by others, on 
the subject of colloid elimination in 
clarification, and most of this work has 
been made possible by the accurate ad- 
justment of reactions by pH measure- 
ment. A further refinement of clarifi- 
cation is promised by the continuous 
determination of dissolved lime salts 
by conductivity methods. 

The use of the Dorr clarifier is a 
development of the last ten vears. 
Continuous settling equipment was in 
use many years ago, but was largely 
abandoned in favor of the simpler open 
defecator and intermittent decantation. 
The Dorr clarifier has all the advan- 
tages of continuous clarification (fuel 
economy, less mud draw-off, less juice 
in process, clearer juice on the average) 
without the disadvantages of the older 
continuous types, where fermentation 
was common, mud draw-off was heavy and intermittent, 
and cloudy juice was a frequent fault. 

The Dorr clarifier is used with the regular defecation 
and also as an adjunct of the Petree-Dorr system, which 
is a radical departure from the older methods. The 
principal element of the process is that the mud waters, 
instead of being sent to filter presses, are sent back to 
the mills and sprayed on the bagasse for maceration 
purposes. The juice is filtered out by the blanket of 
bagasse and returns to the process, while the mud goes 
to the boilers. A double defecation also is a feature of 
the Petree-Dorr process; the mud from the primary 
settler is mixed with the second mill juice and is passed 
through secondary heaters and secondary settlers. The 
mud waters from this secondary settling are sent back 
to the bagasse carrier between the second and third mills 
while the secondary clear juices go through the primary 
settling system. The great advantage of the process is 
that the filter-press station is entirely eliminated. An 
objection is that the ordinary method of chemical control 
(weighing the cold juice as it comes from the mills) 
becomes impracticable, and the methods which must he 
substituted are less positive. 

Except where it is completely eliminated by the Petree- 
Dorr system the filter-press station for mud waters re- 
mains much as it always has, with plate-and-frame press*s 
in general use. Continuous suction filters of the vacuum 
type are being experimented with in a few houses and 
may gain favor. 

Pressure filtration, with inert filter aids, of the clari 
fied juice and of the evaporated syrup after it leaves the 
multiple effects has been tried and results in greatly 
improved sugars, but except in the manufacture of “plan 
tation granulated” or “direct consumption” sugars, the 
extra cost is prohibitive. 

Multiple-effect evaporation was developed in Louisiana 
about 100 years ago by Rillieux. Many different types 
of evaporators have been patented and tried out, but 
practically all the cane factories use the so-called ‘“‘stand- 
ard” effect with vertical tube calandria, generally in 
quadruple effect. Recent modifications in evaporators 
look toward steam economy, and include “robbing” the 
first body of the effect of vapor for use in juice heating. 
An extension of this idea is the addition of a vapor cell 
ahead of the first body of the effect, the juice being 
heated with exhaust steam while all the vapor from this 
cell goes for juice heating. A further extension of the 
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vapor cell is the dead-end double effect ahead of an 
evaporator. 

Pauly-Greiner pre-evaporators have been used exten- 
sively in beet-house evaporation, and have found some 
use in cane factories where electrification and other steam 
economies have reduced exhaust steam below the boiling- 
house needs. Live steam at about 40 Ib. is used in the 
calandria, and the vapors from the juice go to the ex- 
haust steam system of the factory. The Pauly acts 
somewhat as a reducing valve. 

soiling to crystallization is done in single-effect vac- 
uum pans, the calandria type having superseded the coil 
pan almost entirely in raw-sugar-house work. The tech- 
nology of pan boiling has progressively altered, begin- 
ning with the manufacture of one grade of sugar only, 
and the gradual abolition of the old-style hot room. 
Crystallization in motion was substituted and low-grade 
sugars have disappeared from the market. Pan-boiling 
systems have been steadily improved with a view to 
greater exhaustion of residual molasses, less in-boiling 
of impurities, fuel economy, and the improvement of the 
final product. 

Within the last few years crystallizers have been 
equipped with cooling coils for the more rapid working 
of low-grade products. In the simplest form, the Kopke 
coils, are banks of tubes placed between the rotating 
arms of the crystallizer through which cold water is 
circulated until the desired temperature is reached (about 
95-100 deg. F.). Just before sending the cooled mas- 
secuites to the centrifugals, hot water is circulated 
through the coils until the mass is about 125 deg. F. 
This warming facilitates centrifuging by reducing the 
viscosity of the molasses, and gives a cleaner sugar. A 
crystallizer equipped with cooling coils has about 70 per 
cent greater capacity than one without. 

A still more elaborate cooler-crystallizer is the 
la Feuille rotary crystallizer, which is not only equipped 
with coils but also rotates slowly on trunnions to insure 
greater circulation. The expense of this apparatus has 
militated against its adoption, but there is no doubt that 
it is highly efficient. 

\ process patented by Hershey consists of discharging 
the syrup at heavy density from the vacuum pan and 
gradually cooling it in long trough conveyors until it 
forms a pasty mass of fine crystals holding all the ingre- 
dients of the cane juice. An extensive market for this 
“whole sugar’ has not yet developed. 
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Centrifugals are the means par excellence for the sepa- 
ration of crystals and mother-syrup. The self-discharg- 
ing centrifugal is in great favor in the raw sugar factory, 
this type having a bottomless basket. It is charged while 
running and the massecuite is delivered on a ring on the 
spindle so that it is thrown against the outer wall and 
purged of its molasses, and when the machine is stopped 
the sugar drops of its own accord through the bottom of 
the basket. The capacity is about double that of the 
old-style machine. 

Considerable attention is now paid to the centrifuging 
of the crude grades as it has been proved beyond question 
that their deterioration while in storage is entirely pre- 
ventable by a proper control of the moisture content. 
The relationship between moisture and polarization must 
be such that the moisture divided by 100 minus polariza 
tion is less than 0.25. General adherence to this safety 
factor has largely eliminated a loss that formerly ran to 
hundreds of thousands of dollars annually. Other fac 
tors, such as proper clarification of the juice, size and 
shape of grain, indirectly affect the storing qualities of 
raw sugars by making it easier to attain the proper safety 
factor. Gross contamination by yeasts, molds, and hac- 
teria also is to be avoided, and dry storage conditions 
are essential to prevent sweating of bags and absorption 
of moisture beyond proper safety limits. 

Advances in the refining field during the past decade 
have been greatly aided by a more liberal policy on the 
part of refinery technologists in the matter oi publications 
as well as by a freer interchange of ideas between the 
refineries themselves. The mistaken policy of secrecy 
in vogue formerly was a factor in preventing advance- 
ment along broad lines in this branch of the industry. 

Possibly no phase of sugar work has received so much 
scientific attention in recent years as the refining quality 
of raw sugars. Instigated largely by the refiners in an 
attempt to get better sugars, investigations have been 
taken up by government chemists and by raw sugar 
manufacturers with a view to improving the working 
qualities of their product. The result has been that the 
grain size and conformation, color constituents, colloid 
content, pH, character of the ash, and filtrability of raw 
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sugars are now investigated, whereas a dozen years ago 
the polarization was the only point of general interest. 
The raw manufacturing process, particularly the clari- 
fication and the pan-boiling systems, is directed toward 
this idea of producing a product satisfactory to the re- 
finer in these numerous respects. Storage qualities and 
the moisture content, already referred to, also are of 
deep interest to both buyer and seller. 

The first step in the refining process consists of re- 
moving the film of molasses from the raw crystal by 
mingling with a heavy syrup and centrifuging. Self- 
discharging machines are used almost universally for 
wash-plant work and they generally are fitted with auto- 
matic water sprays and automatic timing and stopping 
devices. 

The defecation and cloth filtration station has seen the 
most radical change in the refining process, and there is 
still great divergence in practice between different re- 
fineries. The introduction of pressure filters of the leaf 
tvpe (Kelly and Sweetland) brought into prominence the 
use of the inert filter-aid kieselguhr (generally called by 
the trade name Filter-Cel) for defecation, which had 
been advocated many years before as an aid to bag filtra- 
tion and mud-press work. Following the Sweetland 
came the Vallez rotary filter press, in which it was pos- 
sible to use paper pulp as the inert material. Filter-Cel 
was put on the market in several grades of different 
filtration rates and it was found possible to use ordinary 
plate-and-frame presses with Hyflo Filter-Cel for filter- 
ing both washed sugar liquor and raw sugar washings. 

About 12 years ago the Williamson clarification sys- 
tem was patented. This does not depend on any filtration 
at all, but is in effect an air-flotation system. The washed 
sugar liquor at about 160 deg. F. is treated with phos- 
phoric acid and lime, then impregnated with air, and 
allowed to flow into tanks having steam tubes in the bot- 


tom. As the air-charged liquor flows continuously over 
this heating surface the temperature is raised to 210 
deg. F. and the air-bubbles rise, carrying the parts of 


precipitate with them. A heavy blanket of scum is thus 
formed which is pulled over a lip at the end of the tank 
by a slowly moving roller, after which it is diluted and 
. filtered through plate - and - frame 
presses. 

Further complications are added by 
the use in the same refinery of one of 
these systems on washed sugar liquor 
and another on raw washings, while 
the addition of a small quantity of 
phosphoric acid with the inert filter 
aid is the practice in certain refineries. 
Hardly any two plants follow identi- 
cally the same defecation technique or 
use identical apparatus at the filter sta- 
tion. Those plants which use paper 
pulp recover it by regular counter- 
current pulp-washing systems. Many 
of the larger refineries using kieselguhr 
send the press cake to large furnaces 
where the organic matter is burned 
away and the filter aid recovered so 
that it can be re-used. 


Outwardly there has been little 
change in the boneblack filtration 


process. Percolation through char in 
cistern-like filters and revivification in 


vertical pipe-retort kilns continues as 
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Filtering Syrups Through a Low-Pressure Unit (Sweetland 
Pressure Filters) in a Southern Refinery 


it has for many years. But there has been a great deal 
more learned about boneblack and its action on sugar 
liquors in the past ten years. 

Several factors have been instrumental in this advance 
in the chemistry and technology of char filtration. The 
freer publication of investigations by refinery men is one 
important agency ; investigation by outsiders on the com- 
parative values of boneblack and decolorizing carbons is 
another. The application of colloid chemistry and the 
recognition that boneblack acts by adsorption according 
to Freundlich’s equation have been points of these in- 
vestigations. Two advances in analytical procedure have 
made most of these investigations possible. Hydrogen- 
ion determinations on both the liquors and the boneblack 
itself opened up a new field of research besides being of 
inestimable value as an aid in the routine control of the 
char house in actual practice. The second analytical 
contribution was the introduction of spectro-photometric 
methods of color analysis, largely through investigations 
made at the Bureau of Standards. 

A distinct advance in handling char filters is the prac- 
tice of “wet-filiing,” which consists in adding the char 
and liquor simultaneously to the filter instead of char 
first and liquor afterwards as in the older method. The 
device most generally used is a set of staggered funnels 
hung in the top of the filter by which the char and liquor 
are intimately mixed. Besides the time saved by the 
simultaneous operations, channeling is almost entirely 
eliminated and washing the filter with hot water is greatly 
facilitated by wet-filling. 

While generally referred to as separate processes, the 
use of activated carbons in powdered form is essentially 
the regular refining process with the carbon substituted 
for boneblack. There is a vast difference in the actual 
practice, naturally, since the carbons are used in rela- 
tively small proportions and are added to the liquor and 
then filtered out by filter-pressing after decolorization 
has taken place. The Suchar process is the one in most 
general use on this side of the water. 

The activated carbons have so far been used only as 
an adjunct of a raw-sugar factory for refining purposes 
in the tropics, but they have not replaced the use of 
boneblack in any standard refinery in this section. 

Such apparatus as multiple-effect evaporators, vacuum 
pans, crystallizers, and centrifugals, which are common 
to both raw sugar manufacture and refining, follow much 
the same changes in both branches. Evaporators play a 
minor part in the refinery, and robbing the effects of 
steam is not general practice. The calandria pan is used 
for remelts and low-grade sugars and is quite successfully 
employed also for white sugar in some few refineries. 
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Crystallizers also are less prominent in the refining 
branch, but the cooler coils and cooler crystallizers al- 
ready described have come into the same use as in the 
crude-sugar house. 

In one refinery continuous vacuum filters of the Oliver 
type have proved practicable for the separation of crys- 
tals and syrup in place of the centrifugal machine. 
Whether or not this type of filter will actually replace 
the centrifugal to any extent will be determined in the 
next few years. 

Granulators for drying the crystals after centrifuging 
are rotary dryers, filled with saw-toothed flights for 
distributing the sugar evenly through the air current, 
which is first heated and then drawn through the length 
of the granulator drum. Considerable advance has been 
made in the dust-collecting systems used in conjunction 
with these dryers; the general form is the cyclone type, 
where the dust-carrying vapors are caused to whirl, drop- 
ping the dust out by centrifugal force. Another more 
recent form is the Vorticose dust collector, in which the 
dust is caught by a series of staggered vertical baffles. 
The fine crystals caught by both the cyclone and Vorti- 
cose systems are sold as fruit or cereal sugar. 

The Wayne-Varnau process takes the high-test, heavy 
syrups from the white-sugar-centrifugal machines and 
obtains a second set of crystals by a carefully graduated 
cooling in thermostatically controlled crystallizers of spe- 
cial design. The chilled mass is purged cold and yields 
a fine, even sugar of soft texture which is said not to 
cake on storage. 

Screening of refined sugar has undergone a complete 
change. The reel bolter has been almost entirely super- 
seded by the shaking or vibrating inclined types of 
screens. The Hummer screen is vibrated electrically, 
while in the Newaygo type the screen is tapped mechani- 
cally to obtain the vibration. Horizontal screens such as 
the Rotex are used for the screening of finer sugars and 
pulverized grades. 

Pulverizing mills are of different types, most of which 
have been in use many years. A recent device, the Mikro 
pulverizer, claims a finer product and greater capacity 
without the use of screens. 

Packaging has become an important part of the refining 
branch, as in all food industries, and automatic machinery 
is now used almost entirely in filling cartons, bags, and 
boxes. 


Installation of Dorr Clarifiers in a Hawaiian 
Cane Sugar Mill 
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Low-Cost Hydrogen Produced 


By Ammonia Dissociation 


handling of gases, particularly hydrogen, are fac- 

tors of primary importance in numerous industrial 
processes. In the case of hydrogen, these have not kept 
pace with its rapidly multiplying applications. With the 
exception of the very large scale production of hydrogen, 
as in the manufacture of synthetic ammonia or the 
hydrogenation of petroleum and coal, there has been no 
significant advance in methods of manufacture or dis- 
tribution nor any reduction in cost for this gas over a 
period of several years. 

Rapid development of the synthetic ammonia industry 
has placed anhydrous ammonia among the cheapest and 
purest of the heavy chemicals. The possibilities of uti- 
lizing ammonia as a source of hydrogen have been studied 
and found to be both highly practical and economical. 
Anhydrous ammonia is low in cost, easy to transport, 
practically free of all impurities, easily handled and 
stored, and is readily available throughout the country 
through the maintenance of a large number of amply 
supplied stock points. 

It has long been known that anhydrous ammonia may 
be dissociated or “cracked” directly ‘into its component 
elements through the reversal of the conditions required 
for its synthesis: 

2NH; @ Nz + 3Ha 

Subjecting ammonia to low pressures and high tempera- 
tures will result in its decomposition. Relatively low 
temperatures may, however, be employed in the presence 
of a suitable catalyst, which will also result in very much 
higher rates of dissociation. The apparatus developed 
by the DuPont Ammonia Corporation for effecting the 
dissociation is described in some detail in the latter 
portion of this paper. 

By passing ammonia vapor over a catalyst heated to 
about 600 deg. C., at pressures ranging from below 
atmospheric to about 15 atmospheres or higher, the vapor 
is practically completely decomposed to nitrogen and 
hydrogen. The product of the dissociation consists of 
a mixture of 75 per cent by volume of hydrogen and 
25 per cent by volume of nitrogen, or 17.76 per cent by 
weight of hydrogen and 82.24 per cent by weight of 
nitrogen. 

Application—In almost all instances where hydrogen 
has been employed, or proposed for use, the presence 
of nitrogen is not detrimental. The dissociated, or 
“cracked,” ammonia should directly replace hydrogen in 
all but a few of its numerous applications. 

In copper and brass brazing, in the bright and black 
annealing of iron, in the bright annealing of copper, in 
atomic-hydrogen arc welding, in shielded-arc welding, in 
annealing of nickel-plated iron and steel, in the main- 
tenance of reducing atmospheres in furnaces and in 
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chemical processes, and in a number of other uses, the 
presence of the nitrogen in the hydrogen is of a distinct 
advantage and highly desirable. 

Among other uses wherein dissociated ammonia may 
be directly substituted for hydrogen are the reduction 
of metallic oxides, annealing and swaging of such metals 
as tungsten, molybdenum, and tantalum, the melting and 
working of platinum, the decarburization of steel and cast 
iron, removal of sulphur from coke, the cooling of elec- 
tric generators and transformers, in lead burning, in 
aluminum soldering, brazing and welding, in reduction 
of organic compounds by direct or catalytic means, in 
the oxy-hydrogen torch, and in the melting and working 
of silica or fused quartz. Dissociated ammonia may also 
find some applications in the hydrogenation of edible 
fats and oils and in the filling of balloons and airships. 

Due to the relatively low heat capacity of nitrogen, 
the flame temperature of the oxy-“cracked ammonia” 
combustion is not very much lower than that of the 
oxy-hydrogen flame. Exact measurements of the flame 
temperature have not yet been completed, but it appears 
to be of the order of 150-200 deg. lower than that of 
the oxy-hydrogen flame under the same conditions. 

Economics—If a material be technically suitable, to be 
industrially acceptable it must be readily available and 
low in cost. As to the availability of ammonia nothing 
need be said. Consideration of the economic features 
of the dissociation of ammonia leads to the conclusion 
that cracked ammonia is one of the most economical 
methods for the small-scale production of hydrogen. 

If 1 lb. of anhydrous ammonia be vaporized at atmos- 
pheric pressure and room temperature (70 deg. F.), it 
occupies 22.7 cu.ft. On dissociation this yields 45.4 cu.ft. 
of gas containing 34 cu.ft. of hydrogen and 11.4 cu.ft. 
of nitrogen. 

A standard ammonia cylinder contains 100 Ib. of 
anhydrous ammonia which on dissociation will yield 
4,540 cu.ft. of dissociated ammonia, containing 3,400 
cu.ft. of hydrogen. (Ammonia is shipped also in cyl- 
inders containing 150 Ib.) A standard hydrogen cylin- 
der is rated at a capacity of 200 cu.ft. of gas. It may 
be seen that in instances where the presence of nitrogen 
is actually advantageous, one cylinder of ammonia is 
equivalent to about 22 cylinders of hydrogen, while on 
the basis of the hydrogen content alone, it is equivalent 
to 17 cylinders of hydrogen. 

It may at first appear paradoxical that low-cost hydro- 
gen can be obtained through the circuitous route of 
synthesizing ammonia from manufactured hydrogen, and 
subsequently dissociating this ammonia to obtain the 
hydrogen. It was previously noted that for large 
demands this method of obtaining hydrogen is not 
economic. However, this is not the case for relatively 
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smaller hydrogen requirements. The cost of hydrogen 
manufactured for use in the large-scale production of 
synthetic ammonia is extremely low compared to the cost 
of commercial hydrogen supplied in cylinders. Ammonia 
is transported as a liquid which contains a high concen- 
tration of availabie hydrogen. This means of veritably 
transporting liquefied or “stored” hydrogen presents a 
system for producing hydrogen at a material reduction 
in cost compared to the present cost of commercial 
hydrogen. This is manifested in the savings effected in 
overhead charges on cylinders, elimination of high com- 
pression charges, material reduction of shipping, han- 
dling, and storage charges; reduction of purchasing and 
distribution costs, etc. 

Present average domestic prices of liquid anhydrous 
ammonia in standard-size tank cars and cylinders are 
estimated at 6 cents and 16 cents per pound, respec- 
tively. Thus the cost of the ammonia for producing 1 M 
cu.ft. of dissociated ammonia is $1.32 and $3.52, respec- 
tively, on the basis of the above tank-car and cylinder 
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prices. Similarly, the corresponding costs of the equiv- 
alent quantity of hydrogen present in the gas are $1.76 
and $4.70 per M. cu.ft. 

The dissociator or ammonia cracker is neither difficult 
nor expensive to construct. The design herein described 
employs standard stock materials. It may be said at this 
point that there is very little difference in the cost of 
building the crackers for various capacities from 50 to 
1,000 cu.ft. of dissociated gas per hour, since they differ 
only in length, size of electric heater unit, and amount 
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of catalyst charge. The cost of operation of the disso- 
ciators is very low. A liberal estimate of all charges 
upon the equipment and its operation is about 1 cent 
per pound of ammonia dissociated. This item contrib- 
utes an additional cost of 22 cents per M cu.ft. of 
dissociated ammonia and 30 cents per M cu.ft. of the 
hydrogen contained therein. The total costs therefore 
for dissociated ammonia are $1.54 and $3.74 per M cu.ft. 
and for the hydrogen present, $2.06 and $5 per M cu.ft. 
at tank-car and cylinder costs of ammonia, respectively. 

The present average cost of commercial hydrogen in 
cylinders is conservatively estimated at $10 per M cu.ft. 
(200 cu.ft. per cylinder at $2 per cylinder). In other 
words, the use of ammonia from cylinders as a source of 
hydrogen results in a net saving of 50 per cent as com- 
pared to the cost of commercial hydrogen obtained in 
cylinders. If tank-car quantities of ammonia be em- 
ployed, an 80 per cent saving is realized. To this saving 
should be added the economies incident to materially 
lowered handling and labor charges. 

Nitrogen—lIt may be pertinent to mention at this point 
that dissociated ammonia may be utilized also as a means 
of obtaining very low-cost nitrogen. If dissociated 
ammonia be burned in a closed combustion chamber with 
the correct quantity of air, the products of combustion 
will be nitrogen and water: 


Cracked Air 
Ammonia (Approx. ) 


6H. + 2Ne + 302 + 12Ne = 6H.O + 14Nz 


The burning of 8 volumes of dissociated ammonia with 
nearly 15 volumes of air will result in approximately 14 
volumes of nitrogen. Or, in other words, 100 lb. of 
ammonia will, on dissociation and subsequent burning 
with air, yield somewhat over 7,800 cu.ft. of nitrogen. 
The contents of one cylinder of ammonia on conversion 
to nitrogen yields a volume of this gas equivalent to that 
ordinarily contained in 39 standard cylinders (200 cu.ft. 
each) of nitrogen. 

Cost of the nitrogen, allowing for cost of dissociation 
and burning (estimated total over-all at 1.5 cents per 
pound of ammonia), is $2.24 per M cu.ft., based on the 
price of ammonia in cylinders (96 cents per M cuft. 
employing tank-car prices). 

The present average cost of a cylinder of nitrogen 
(200 cu.ft.) is about $2.20, or equivalent to $11 per M 
cu.ft. The use of nitrogen derived from ammonia by 
the above system will result in an 80 per cent reduction 
in the present cost of nitrogen, based on the present cyl- 
inder ammonia price (or about 90 per cent on tank-car 
price). The economies which will result from the 97.4 
per cent reduction of cylinder handling charges through 
the substitution of one cylinder for 39 is also an im- 
portant factor to be considered. 

Ammonia-Cracking Equipment—The apparatus for 
dissociating ammonia consists of a dissociator, a 
vaporizer, and the control equipment. The dissociator 
consists essentially of three pieces of standard pipe 
welded to heads to form two concentric annular spaces 
and a well in the center for a heater. A cross-section of 
the arrangement is shown by Fig. 1. The outside annular 
space is completely filled with catalyst. The inner 
annular space also is filled with catalyst which is held in 
place by a perforated ring at the top. A thermocouple 
well occupies a position in the center of the inner catalyst 
chamber. 

In order that access may be gained to the heater and 
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inside catalyst chamber, the head is removable. It is 
held in place by eight bolts. A gasket of sheet asbestos 
gs in. in thickness is used to make a gas-tight joint 
between the machined faces of the head and dissociator 
body. Three pieces of seamless tubing are welded into 
the top of the head. One of these serves as passage 
and support for a thermostat, and the other two serve as 
connections for gas-tight, glass-insulated electrodes that 
conduct the current to the heater. They consist of 
Dumet wire insulated from seamless steel tubing by 
means of Pyrex glass. They occupy an elevated posi- 
tion, so that the glass will not be softened by the heat 
of the dissociator. A 1-in. pipe is welded to the center of 
the head on the lower face. This serves as a support 
for the heater and also as a thermostat well. 

The heater consists of a standard alundum electric 
furnace core wound with Nichrome IV resistance wire. 
Porcelain insulators and connecting couplings are used. 
To minimize radiation losses, the dissociator is sur- 
rounded by about 3 in. of an insulating material such as 
Sil-O-Cel, contained in a sheet-iron casing. The top is 
closed by a circular Transite board. 

Three dissociators have been designed with rated 
capacities of 50, 250, and 600 cu.ft. of dissociated 
ammonia per hour. When operating at full capacity, 
these crackers will deliver 150, 600, and 1,000 cu.ft. of 
dissociated ammonia per hour. They differ only in their 
length and in the amount of electric energy consumed. 
In length, they are approximately 15, 27, and 33 in. 
The electrical inputs are approximately 2.5, 8, and 15 
kw. when operating at full capacity. 

Gaseous ammonia may be partially dissociated as it 
passes over iron heated to 500 deg. C., or higher. The 
amount and rate of dissociation is somewhat dependent 
on the temperature. Within reasonable working ranges, 
such a method could not be economically and efficiently 
employed. Further, steel at elevated temperatures is 
quite severely nitrided as the ammonia dissociates on its 
surface. To overcome these difficulties, a catalytic agent 
is employed. In connection with this apparatus the 
catalyst plays two parts; it serves first as a medium of 
heat transfer which assists in rapidly heating the incom- 
ing ammonia to the dissociation temperature, due to the 
relatively great surface it presents; and second, as a 
material that stimulates and accelerates the dissociation 
of the hot ammonia into its constituent gases, hydrogen 
and nitrogen. Further, it acts as a reagent to bring about 
conditions that materially decrease the formation of iron 
nitride on the heated inner surfaces of the dissociator, 
which are exposed to the undissociated ammonia. 

Ammonia gas enters the apparatus through the intake 
pipe welded to the top of the outside shell. The gas 
passes down through the outside charge of catalyst, up 
through the inner bed of catalyst, and finally down over 
the heater and out through the discharge pipe at the 
bottom. 

It has been demonstrated that incandescent Nichrome 
wire serves as an excellent medium for cracking am- 
monia. During this work, it was observed that the 
Nichrome wire was quite severely attacked as ammonia 
was dissociated upon its surface. It was further observed 
that the attack was materially diminished when the 
ammonia was diluted with dissociated ammonia. For 
these reasons the dissociator is designed so that the 
ammonia is completely dissociated before it comes in 
contact with the heater. Also, as steel is nitrided when 
exposed to ammonia at high temperatures, the apparatus 
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Fig. 2—Diagrammatic Arrangement of Dissociator and 
Associated Equipment 

A, Ammonia cylinder; B, Flexible connection tube; C, Liquid 
ammonia; D, Gaseous ammonia; E, Safety valve; F, Control 
valve; G, Reducing valve; H, Dissociator; J, Cracked ammonia 
discharge line; J, Vaporizer; K, Pressure gage; L, Cooled cracked 
ammonia; M, Thermostat; N, Heater terminals; O, Control 
board; P, Contactor; Q, Switch; R, Ammeter; 8, Millivoltmeter ; 
T, Thermocouple well; U, Casing; V, Heat insulation. 


is designed so that all the metallic surfaces at a tempera- 
ture of 450 deg. C., or more, would be exposed to wholly 
or partially dissociated ammonia. 

With the heater extending through the center of the 
apparatus, heat transfer is effected by radiation and con- 
duction. Heat is first absorbed by the inner catalyst bed, 
and from there transferred by conduction through the 
outside catalyst bed to the shell, where it comes in con- 
tact with surrounding insulation. By such an arrange- 
ment, it is apparent that the greatest thermal efficiency 
will be realized. As the heat energy travels from the 
heater outward, it performs the two essential operations 
of the process: namely, that of heating the ammonia to 
the dissociation temperature and of supplying the heat 
for the endothermic reaction of dissociation. The heat 
lost is that escaping by conduction through the insulation 
and the sensible heat of the exit gas. The latter is 
recovered to effect vaporization and moderate preheating 
of the ammonia before it enters the dissociator. 

The Vaporizer—When ammonia is withdrawn from a 
cylinder as a vapor at a rate in excess of about 1.5 to 2 
Ib. (34 to 45 cu.ft.) per hour, there is not sufficient 
heat transfer through the cylinder walls to supply the 
required heat of vaporization to the liquid ammonia. 
This produces a refrigerating effect within the cylinder, 
and results in a drop of pressure and diminished flow. 
To avoid this difficulty, a vaporizer is employed. The 
liquid ammonia is withdrawn from the cylinder or stor- 
age and conducted to the vaporizer, in which it is con- 
verted into a vapor. 

This vaporizer consists of a steel pipe, 6 in. in diam- 
eter, with heads carrying pipes for admitting liquid 
ammonia and removing vaporized ammonia, welded to 
the ends. A coil of 4- or j-in. seamless steel pipe is 
placed inside the vaporizer, and through this the hot dis- 
sociated ammonia from the cracker is conducted. By 
this system, the sensible heat of the gases flowing from 
the dissociator is recovered and employed to vaporize, 
and under proper conditions, partly to preheat, the incom- 
ing ammonia. 

To illustrate this the data of Table I are given, pre- 
senting the operation of a vaporizer employed with a 
dissociator which has a capacity of 150 cu.ft. of disso- 
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Fig. 3—Relations Between Operating Temperature, 
Capacity, and Undissociated Ammonia in Ammonia 
Cracking 


ciated ammonia per hour. This table makes evident the 
characteristics of the vaporizer at different rates of oper- 
ation of the dissociator. 

From these data it will be observed that the vaporizer 
had sufficient capacity to supply the dissociator with 
ammonia gas, regardless of the rate at which the disso- 
ciator was operated. At low outputs, sufficient heat was 
available to vaporize the ammonia, but no preheating was 
accomplished. Higher rates of flow gave better heat 
transfer, resulting in partly preheating the ammonia. The 
higher rates of flow are conducive to more uniform, effi- 
cient, and economical operation. 

Control Apparatus—Temperature control is effected by 
means of a quartz-rod-type thermostat that operates a 
relay or contactor. The thermostat, being adjustable, 
allows the maintenance of any desired temperature. In 
order that the temperature may be known and the ther- 
mostat more accurately adjusted, a small inexpensive 
millivoltmeter, attached to a base metal thermocouple in 
the dissociator, should be employed. 

Experimental data summarized in Fig. 3 indicate that 
the dissociator should be operated so that the hottest 


Table I—Vaporizer Operating Characteristics 


60 Cu.Ft. per Hour— 120 Cu.Ft. per Hour 150 Cu.Ft. per Hour 
Temp., Deg. C. Temp., Deg. C. Temp., Deg. C 
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100 150 53 54 48 150 68 69 of 
120 150 53 54 48 150 
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point of the catalyst bed is between 500 and 600 deg. C. 
Within this range the dissociation of ammonia is most 
complete. 

Flow of ammonia is controlled by means of a steel 
needle valve placed between the vaporizer and the disso- 
ciator. The vaporized ammonia then flows through a 
standard-type automatic reducing valve, which maintains 
a constant pressure and, therefore, a constant flow of 
vapor through the dissociator. 

It is desirable to have a pressure gage and safety 
valve attached to the vaporizer. A flexible, high-pressure 
tube is the most suitable means of conducting the liquid 
ammonia to the vaporizer. 

In Fig. 2 the apparatus is shown completely assembled. 
This comprises the dissociator; a vaporizer to convert 
liquid into gaseous ammonia; a thermostat by means of 
which a constant temperature is maintained; and a 
reducing valve that automatically maintains the ammonia 
flow so as to deliver the dissociated ammonia at constant 
pressure. The apparatus is entirely automatic in its 
operation and requires little or no attention. 

Before the apparatus is put into operation initially, it 
is necessary to activate the catalyst. This is accom- 
plished by reduction, in place, with either hydrogen or 
ammonia. Ammonia is more convenient and just as effi- 
cient for this purpose as hydrogen. 

In order to determine the optimum operating condi- 
tions, the dissociation of ammonia over a catalyst was 
studied at various space velocities and at various temper- 
atures. The results obtained may best be illustrated by 
the data obtained on a cracker having a maximum capac- 
ity of about 150 cu.ft. per hour. The observations on 
this cracker are presented in Table II. 


Table 11—Operating Characteristics of an Experimental 


Dissociator 
Temperature on 
Outside Shell of 
Dissociator 
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1 635 65.6 0.049 95 475 385 525 460 99.95 
2 635 89.0 0.058 90 515 375 520 450 99.94 
3 635 113.5 0.124 80 560 3600 490 435 99.98 
4 650 165.0 0.503 65 465 360 480 420 99.50 
5 590 54.2 0.075 90 412 365 485 440 99.93 
6 600 79.2 0.090 85 455 360 480 430 99.91 
7 600 107.8 0.120 70 485 340 445 415 99.98 
8 600 160.5 0.655 60 530 335 445 405 99.34 
9 550 60.0 0.361 90 380 370 400 430 99.64 
10 545 91.2 1.81 70 455 345 440 405 98.19 
11 550 109.6 2.08 60 475 335 435 400 97.92 
12 sa 156.5 2.54 50 525 330 435 400 97.46 
13 500 66.0 4.90 65 370 335 415 395 95.10 
14 500 107.4 12. 80 40 455 305 410 370 87.12 


An illustration of the relationship between operating 
temperature, capacity, and the residual undissociated am- 
monia in the effluent gas is given in Fig. 3. It is apparent 
that at 600 and 650 deg. C., a dissociator may operate at 
full capacity, yielding a gas practically free of undisso- 
ciated ammonia. Good results may be obtained as low 
as 550 deg. C., although, below this point the ammonia 
flow must be considerably retarded to produce a gas 
having a low ammonia content. 

In instances where minute quantities of ammonia are 
detrimental to the process, the last traces of residual 
ammonia may be easily and completely removed from the 
gas by water scrubbing or dry absorption with such sub- 
stances as anhydrous magnesium perchlorate or am- 
monium thiocyanate. 
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Velocity Ratio Chief Factor 
In Good Mixing of Gases 


By THOMAS H. CHILTON and 
RAYMOND P. GENEREAUX 


Experimental Station 
E. I. du Pont de Nemours & Company 
Wilmington, Del. 


N CARRYING OUT technical gas reactions, it is 

generally essential to secure thorough mixing of the 

gases before reaction, in order to obtain the best 
efficiency. A familiar example is seen in the ordinary 
bunsen burner, and a more striking case in the surface 
combustion burner, where all the air is mixed with the 
gas before combustion. In ordinary burners, however, a 
slight local excess of gas or air usually will be eliminated 
during the passage through the flame, and the same 
quantity of heat will be generated and the same type of 
atmosphere will result. The requirements of some other 
reactions are more exacting. Where two or more prod- 
ucts can be formed, depending on the relative proportions 
of the gases, as in the catalytic oxidation of hydrocarbons 
or the oxidation of ammonia, there will be a loss of yield 
of the desired product due to a local excess of either 
gas remaining when the mixture reaches the catalyst. 
Indeed, there is the possibility in ordinary combustion 
of the formation of CO or free carbon, in extreme cases. 
In catalytic processes, analytical control is more exact 
when samples of mixed gas before and after the reaction 
can be compared than when over-all yields have to be 
depended on. Accurate sampling presupposes thorough 
mixing. : 

When the gas mixture is produced by saturating a gas 
with the vapor of a liquid, as by bubbling air through 
molten naphthalene or passing it through an ammonia 
stripping column, a fairly uniform mixture is almost 
bound to result ; and when the mixture is carried through 
considerable lengths of piping or through a preheater, 
there is likewise little danger of non-uniformity. But 
when there are reasons why the two gases must be mixed 
just prior to reaction, a real problem is presented, and 
it is this case with which we are here concerned. 

All kinds of devices have been proposed and used to 
obtain effective mixing. Some depend on methods of 
admitting the added gas, others on baffles of various 
sorts intended to complete the mixing of the two gas 
streams ; but, so far as we are aware, no study has been 
made of the effectiveness of these devices. The baffles, 
moreover, often cause considerable pressure drop, and 
sometimes constitute a “bottle-neck” in the system, limit- 
ing its capacity. It was our object in this work to study 
the effect of different methods of admitting the added 
gas on the mixing obtained at the point of entrance, to 
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Fig. 1—Set-up of Equipment for Examining Gas Mixing 


see if good mixing could be obtained without the neces- 
sity for further mixing devices. 

Our experimental method consisted in observing the 
flow of two streams of gas (generally air) in glass tubes, 
with smoke added to make one stream visible. The 
quality of mixing was judged by the distance downstream 
from the point of entrance at which the smoke appeared 
to be completely diffused. Mixing was considered good, 
for instance, when apparently completed within two or 
three diameters, and poor when it was evidently incom- 
plete in this distance. Of course, after passage through 
a sufficient length—15 or 20 diameters—the smoke ap- 
peared to be diffused in all cases. 

The apparatus used is shown in Fig. 1. The “main 
stream” of air, measured by an orifice meter, passed 
through a 1.75-in. glass tube which was in two lengths, 
so that short sections could be inserted as desired, with 
side tubes for adding gas or fer sampling. As shown 
in the illustration, there was a length of 15 diameters 
ahead of the addition tube, to minimize disturbances due 
to change in direction. The “added gas” was similarly 
measured through an orifice meter. Connections between 
the sections of glass tubing were conveniently made with 
adhesive tape. 

Titanium tetrachloride was found to be satisfactory as 
a smoke-producing agent, after unsuccessful trials of 
ammonium chloride and fuming sulphuric acid. The 
following procedure was found to be necessary: a portion 
of the gas to be added was bypassed through a sulphuric- 
acid drying bottle, and then over the surface of a little 
titanium tetrachloride contained in a second bottle. By 
regulating the amount bypassed, a smoke of any desired 
density could be secured with any velocity of the added 
gas stream. 

Experiments were carried out originally with visual 
observation of the gas streams, and qualitative conclu- 


755 





a 





sions were drawn on the basis stated above. Observa Figs. 2-10—Mixing Results as Outlined in Text; Conditions for 


tion was facilitated by strong illumination of the tube Each Test Explained in Table IV 


—_ ++ " : ’ = . , Velocity ratio { velocity added strear velocity main 
through a narrow slit near the point of entrance, usually stream) %2) ratio 0.5: (3) ratio 27: ¢4s pele ae Tn 
in the plane of the axes of the main and the inlet tubes Sats chs aie Al dan | A. —e. 2.4; (8) rato 

ae ¥) ratio 0.35 { ratio 2 


For record, typical cases were photographed, and some 
of these photographs are reproduced in Figs. 2 to 22. when the actual velocities were varied over as wide a 
range as the flowmeters would permit, so long as the 
ratio was maintained constant. With the 0.5-in. inlet 
tube, the lower limit of good: mixing, as judged by our 
criterion, was at a ratio of velocities of about 2; increase 
Bide Tubs a ew mont, Rat up to about 3.5 still appeared to give good mixing with 


Diameter, Inches Diameters for Good Mixing Good Mixing the best at about 2.7. Ratios between 3.5 and about 6 
0.25 0 


Table I—Mixing Two Air Streams With Various Side-Tube 
Diameters 


Main tube 1.75 in. in diameter 


N 


2 ; 3; 7? . . . : ‘ 
0. 50 35 20 27 gave poor or uncertain mixing, since the added stream is 
; +a : A ; , : carried largely to the farther side of the tube; still 


higher ratios gave fairly good mixing again, because of 

We are indebted to W. Henry Aughey for assistance in rebound of the gas from the opposite wall of the tube. 
developing the photographic technique. It should be remarked that even when illuminated in a 
We attempted to determine first the effect of varying direction perpendicular to the plane of the inlet tube, 
ratios of velocities in the main and added streams. This the mixing still appeared nearly complete after two or 
was found to be the controlling factor with any method three diameters. It seems to be necessary only for the 
of admitting the added gas, and even with a simple added stream to have sufficient initial momentum to dis- 
T-connection, as shown in Fig. 1, 
apparently excellent mixing can _ be 


; Table I1l—Effect of Mixing Air and Various Gases at Several Velocity Ratios 
obtained with the proper ratio of 


Main Mass Added Maas 
reloc »S This is illustrated 1 Mair Added Ratio Velocity, Velocity, Ratio Quality 
velociti illustrated \ } 
Sacre > ae Vel ty Velocity Linear Lb. per Sq.Ft Lb. per Sq.Ft. Mass of 
comparing Hig 3, where the linear Ft. per Se Ft. per Se Velocities per Sec per Sec Velocities Mixing 
»eloc : ‘ the added ai a , SO:2 and Air 
velocity 4? le added air stream was 10.75 14.8 12 0.0056 0.0175 3.1 Good 
y ey : . , 9 ‘ 
2 imes that of the main, and Fig 1h. 15.¢ 1.2 0.006! 0.0184 3.0 G 
) A ge . . d = it.é >. 8 0.4 0.0061 0.0673 1.1 Poor 
S, where the ratio of velocities was . 
- man » s : CO? and Air 
0.5. (Table IV tfra gives the con 10.4 16.7 1.6 0.0055 0.0136 2.5 Good 
+; > _ . > ane ’ . 16.5 16.7 1.0 0.0086 0.0136 1.6 Fair 
ditions represented by each of th 25.5 16.0 0:6 0.0133 0.0131 1.0 Poor 
firures: the ratio of velocities is cal- 64.5 16.7 0.3 0.0328 0.0136 0.4 Poor 
culated in each case by dividing the NHs and Air 
. 11.6 33.2 2.9 0.0062 0.0104 1.7 Fairly good 
velocity of the added stream by that 116 27.2 2.3 0.0062 0.0084 1.4 Fair 
. : . ‘ ; 2.4 1.9 0.0062 0.0069 1.1 oor 
ot the main stream. ) 1 : <2 0 17 0.0105 0.0109 | 0 Poor 
The same results were obtained 20.2 16.0 0.8 0.0105 0.0049 0.5 Poor 
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tribute itself across the main stream before it takes up 
the new direction. 

With other sizes of inlet tubes, the ratio of velocities 
to obtain good mixing was found to increase somewhat 
with increasing ratio of main tube to side tube diameter, 
as shown in Table I. In Fig. 4 is shown a side tube 
0.25 in. in diameter, with a ratio of velocities of 1.6, 
giving only poor mixing. A 1.5-in. diameter side tube, 
shown in Fig. 5, gives fairly good mixing with a ratio 
of 0.9; Fig. 6 represents a ratio of 0.15, with poor mix- 
ing. It is apparent from the table that a velocity of 
the added gas 2.5 times that of the main stream can be 
counted on to give good mixing at the point of entrance. 

We then investigated the mixing of other gases with 
air to determine whether the significant factor was the 
ratio of linear velocity or the ratio of momentum. The 
same type of inlet tube was used as in Figs. 2 and 3, with 
a 0.5-in. diameter. Table II shows the results obtained. 
With SOs and COs, the smoke could be introduced with 
the added gas, and observation was easy. The conditions 
represented by the second and third lines in the table 


Figs. 11-22—Mixing Results as Outlined in Text; Conditions 
for Each Test Explained in Table IV 


ratios 


Velocity (= velocity added stream velocity main 
stream) (11) ratio = 0.8; (12) ratio = 6.0; (13) ratio ; 
(14) ratio 2.6; (15) ratio = 1.1; (16) ratio 1.6; (17) ratio 

5.0; (18) ratio = 2.5; (19) ratio 0.9; (20) ratio = 1.8; 
(21) ratio 1.7; (32) ratio = 32.3 
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Table I1i—Miuxing Air and Oxygen at Various Velocities 


Run No...... - 1 2 3 

Added velocity, ft. per sec 41.25 16.5 73.5 
Main velocity, ft. per sec 16.5 16.5 17.5 
Ratio of linear velocities 1.0 4.2 
Ratio of mass velocities 2.8 So 4.6 
Ratio of diameters 3.5 3.5 7.0 
Quality of mixing, by smoke Good Poor Good 
Oxygen per cent, } diam. from top 32.7 21.1 25.0 
Oxygen per cent, center line 34.3 28.5 24.5 
Oxygen per cent, } diam. from bottom 32.9 32.2 24.0 


for SOs were photographed and correspond almost ex- 
actly with Figs. 3 and 2, respectively. Titanium tetra- 
chloride could not be added with the ammonia gas, and 
observation with the smoke in the main stream was 
rather difficult. By comparing Table I, where good mix- 
ing is obtained at a ratio of mass velocities of 2.7 (which 
for two air streams is identical with the ratio of linear 
velocities), with Table II, where good mixing is ob- 
tained with mass velocity ratios around the same value 
(while linear velocity ratios vary from 1.2 to over 2.9), 
it is evident that the controlling factor is the ratio of 
momentum, or of mass velocity, and not the ratio of 
linear velocity. 

To confirm these qualitative observations, experiments 
were made on mixing oxygen with air at varying ratios, 
samples of the gas for analysis being taken at three 
points across the diameter, 8 in. from the point of en- 
trance. The results are shown in Table III. Runs 1 








Table IV—Summary of Mixing Conditions on Two Air Streams, Illustrated in Figs. 2-22 





the arrangement of Fig. 17 is not 


Se aner ve. ‘~~ ee Seine ot helpful. Fig. 19 represents a compro- 
No. Diameters Ft. per Sec Ft. per See Velocities Mixing mise between these last two. The 
: 3 +3°9 3.3 ¢.3 Fee arrangements shown in Figs. 18 and 
: 7.0 7.8 38.6 i i 20 had no advantage over that shown 
3° 3 a9 yy “a "ie 
® 3.5 9.0 19.5 21 Good Injection of the added gas upstream 
10 3°53 14.2 29:2 an Good along the axis of the main tube affords 
+) . 2 3 =-8 .-8 gm good mixing over a fairly wide range 
13 3.5 18.4 19.5 1.1 Poor of velocity ratios with a 0.5-in. inlet 
F 33 ie 33 i ep ie aie aie ee a 
7 3-5 10-9 51.0 5-0 Poot a e with a U. “In, tube 1s no so 
HH 33 a8 3.3 .3 pote good (Fig. 22). Injection along the 
” 2 + 2 2 Good axis downstream does not give mixing 
22 7.0 39.0 91.5 2.3 Fairly good Within two or three diameters, al- 


and 2, made with the 0.5-in. inlet tube, confirm the con- 
clusions drawn from visual observations ; a mass velocity 
ratio of 2.8 gives a substantially uniform composition, 
while a ratio of 1.1 evidently gives poor mixing. Run 3 
was made to determine whether good mixing could be 
secured with the same quantities of gas flowing as in 
Run 2, by merely increasing the velocity of the added 
stream by admitting it through a nozzle. The 0.25-in. 
tube (see Fig. 4) was substituted for the 0.5-in., increas- 
ing the velocity ratio fourfold. Qualitatively the mixing 
was good, though the ratio was higher than that judged 
to give the best mixing; the analyses are in good agree- 
ment, as compared with these from Run 2. 

\ number of other methods of admitting the added 
gas were also investigated qualitatively, but none showed 
any marked advantage over the simple T-connection. 
Addition of the gas at an angle of 45 deg. pointed up- 
stream, as in Figs. 7-9, affords good mixing at a lower 
velocity ratio than when added perpendicularly, just as 
the greatest range of a gun is obtained at an elevation 
of 45 deg.; the momentum of the added gas is used to 
best advantage. Good mixing can be obtained with a 
ratio of 1.5 as a lower limit, with the 0.5-in. addition 
tube. Both Fig. 7 and Fig. 8 represent velocity ratios 
in the same range, 2.4 and 2.1, with main stream veloc- 
ities of 20 and 9 ft. per second, respectively; they thus 
confirm the conclusion stated above: that the mixing is 
independent of the actual velocities. The view in Fig. 9 
represents a velocity ratio of 0.33; it obviously is poor 
thixing. Directing the added gas at an angle of 45 deg. 
downstream makes it more difficult to secure good mix- 
ing. With the 0.5-in. inlet tube, good mixing was ob- 
tained only in a narrow range of velocity ratios 
around 2.3. 

A multiplicity of perpendicular inlet tubes might prove 
more advantageous than one, and an arrangement of two 
tubes diametrically opposite was tested. A somewhat 
wider range of velocity ratios gave good mixing with this 
arrangement than with a single tube. In Fig. 10 good 
mixing appears, being obtained with a velocity in each 
tube 2.1 times that in the main stream; Fig. 11 shows 
poor mixing with a ratio of 0.8. 

Admission of the gas at the center line, as in Fig. 12, 
or half way from the side to the center, as in Fig. 13, 
was found to be disadvantageous, since it was not easy 
to furnish gas to the lower part of the main stream. 
With an extremely high ratio of 6.0 (Fig. 12), good 
mixing is obtained by “rebound” from the wall of the 
tube. The arrangements shown in Figs. 14 and 15 suffer 
from the same disadvantage. “Admission at the center 
line, directed 45 deg. upstream (Fig. 16) gives fairly 
good mixing with carefully adjusted velocity ratios: but 
& 
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though observation further down- 
stream shows that mixing is eventually completed. There 
seems to be no advantage in using devices of this sort 
when better mixing is obtainable by an adjustment of the 
relative velocities with a simple T connection. 

In summary, the effect of different methods of adding 
one gas stream to another on the degree of mixing ob- 
tained has been studied, and it has been found that with 
an ordinary T-connection, good mixing can be obtained 
by making the mass velocity of the added stream two 
to three times that in the main stream. 


je 


Binary scien Cycle Proposed 


For Power Generation 


N ITS ISSUE of Oct. 28, 1930, Power published 

an article based on an interview with a German engi- 
neer, Dr. Ing. E. Koenemann, who has proposed a binary 
power generation cycle employing ammonia and an 
ammonia carrier in the primary stage and steam in the 
secondary stage. The advantage of this over the mercury- 
steam cycle now in successful operation at Hartford, 
Conn., is said to lie in greatly reduced investment. 

Dr. Koenemann’s process depends on the fact that the 
compound ZnCle.2NHs loses one molecule of ammonia 
at high temperatures, while the resulting ZnCle. NH3 
vigorously takes up a molecule at a lower temperature. 
The first effect is endothermic and the second exothermic. 
When the di-ammonia salt is heated in a boiler, it 
melts, and in a typical case, gives off ammonia at 100 Ib. 
abs. pressure and 896 deg. F. After the ammonia has 
produced power in a turbine, it is exhausted at 239 deg. 
F. and 1 ib. abs: to a jet condenser “mixer”. where it 
combines exothermically with some-of the ammonia- 
depleted compound which has _been cooled in a heat 
exchanger. The recombined ofnpound at 444 deg. F. is 
used to generate steam for a conyentional steam cycle 
before it is returned to the boiler Dr. Koenemann’s cal- 
culations show the result to be a fuel saving of over 29 
per_cefit, and a reduction in cooling water of 40 per cent. 


Correction: Our attention has been called to an error 
which was made in reproducing the charts given by Mr. 


Halferdahl in his article “Specific Heat Charts for 
Gases,” appearing on pages 686-7 of our November, 1930, 


issue. Although the abscissas of the charts are correctly 
described in the accompanying text, they are incorrectly 
given on the main charts as “t,—ft».” Instead, these 
should read “te + f».”” On the other hand, the abscissas 
of the small correction charts for (t, — t») are correct. 
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Viewing the Fundamentals of 
Three-Roll Grinding 


By G. A. VASEL 


Associated With 
William Wharton, Jr.; & Company 
Easton, Pa. ' 


is a method of considerable antiquity. It is not 

known when this principle was first used, but it is 
certain that it has been well known for more than a cen- 
tury. It is believed that stone was the most common ma- 
terial for rolls in the early machines. About 75 years 
ago, the first cast-iron rolls came into existence. They 
were solid and it was impossible, of course, to cool them 
internally with circulating water. About 30 years ago the 
first hollow iron rolls were built to make water cooling 
possible. This has been the only major improvement in 
the conventional type of mill that has appeared since 
metal was originally substituted for stone. 

Roll grinding may be defined as a means of producing 
a fine state of subdivision in solids, and dispersing the 
particles in a vehicle, by means of pressure and attrition 
between rolls which are moving at different speeds. The 
subject should be distinguished from roll crushing, which 
is a much cruder form of grinding and one used prin- 
cipally for the primary subdivision of lump materials of 
much larger particle size than is met in roll grinding. 
The present article deals only with the latter form of dis- 
integration. 

Theoretically, roll grinding may be accomplished on 
two or any greater number of rolls. Actually, for most 
purposes, the three-roll mill is most satisfactory. In such 
a mill, material receives two grindings in a single passage 
through the machine. If the mill had two rolls, material 
would receive but one grinding. It is obvious that the 
three-roll mill permits twice the grinding with only one 
additional roll. In the case of mills using more than three 
rolls, the grinding advantage is not increased. In a five- 
roll mill, for example, material obtains four grindings in 
a single pass. Although it might seem desirable, because 
of reduced handling of material, to use a greater number 
of rolls than three, it will appear later that the difficulties 
attendant upon proper adjustment of pressure between 
the rolls so complicates the use of a machine having more 
than three, that the advantage is doubtful. 


| \INE GRINDING by means of the three-roller mill 


Illustrating, in Exaggerated Manner, Passage of 
Paste Through a Three-Roll Mill 


Back rol/ \ Center roll Fron? roll 





2 
Speed Ratio 
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For more than a century of extensive 
use this basic production tool was 
taken for granted. Mr. Vasel’s careful 
analysis, coming as it does after his 
several years’ research on the three-roll 
mill, will prove enlightening to both 
present and prospective users. 


A typical three-roil mill consists of a framework sup- 
porting three hollow, chilled cast-iron rolls arranged to 
permit internal water cooling. The rolls are geared to- 
gether so that their speed of rotation is in some constant 
ratio, ordinarily 1 : 2 : 4. No one knows just why this 
ratio was chosen, and there appears to be no scientific 
basis for its choice. It is, nevertheless, standard and is 
used in practically all threé-roll mills. The author is now 
engaged in work which will indicate whether this ratio 
has any advantage other than precedent. 

The supporting framework for the rolls incorporates 
mechanism for pressing the rolls together. In the con- 
ventional type of mill, this consists of handwheel- 
operated screws which are used to apply pressure to the 
rolls at the bearing points, forcing the two outer rolls 
against the center roll. The first, or “back,” roll travels 
at the lowest speed, and the third, or “front,” roll at the 
highest speed. Material placed between the back and cen- 
ter rolls passes down through the region of contact, 
forming a thin film on the center roll. As this film is 
scrubbed by the front roll, it is removed by the latter, 
from which it is scraped by a knife attached to the dis- 
charge apron. The differential speed between rolls results 
not only in attrition but in forward motion of the ma- 
terial through the mill. 

As solids pass through either contact area, it is evident 
that the pressure on the rolls crushes the particles, while 
at the same time the differential speed of the roll surfaces 
produces a shearing action. It is not yet known what 
differential speed is most suitable for any given material, 
but it has been definitely established that the relation 
between pressure and material must be carefully deter- 
mined for optimum results. It seems likely that the 
pressure on the particles, rather than the attrition, is the 
factor of greatest importance in determining the reduc- 
tion, although differential speed is, of course, necessary 
to cause passage through the mill. When two rolls are 
in contact, the major part of the material will pass from 
the lower speed roll to the higher speed roll 

It is well at this point to define the scope of roll grind- 
ing. The method is primarily adapted to the defloccula- 
tion and dispersion of agglomerated particles, and the 
reduction of small particles to still smaller sizes. Roller 
mills are strictly secondary disintegration machines. Not 
only so, but they are precision machines and require 
intelligent care in their operation. 
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Size reduction obtainable on roller mills depends on a 
number of factors, but generally it is possible to approach 
sub-microscopic dimensions for a considerable part of 
the output of the mill. Such fineness, however, is often 
not required. One factor that may limit the possible size 
reduction is surface porosity of the rolls, which may be 
sufficient to prevent very fine grinding. 

Highly abrasive materials should not be ground on 
roller mills. Less abrasive materials, suspended in a 
vehicle having lubricating properties, may be handled 
ordinarily without difficulty. As a general proposition, 
the dispersing medium should be a fairly good lubricant. 
As an indication of the range of roller mills, it may be 
mentioned that most pigmented products may be ground 
in this manner. These include inks, artists colors, paints 
and enamels, colors for leather, and colors for filling 
fabrics. Mills of this type are also used in producing 
hard soaps, certain cosmetic materials, and tooth pastes. 
In food manufacturing, roller mills find application in the 
production of chocolate and peanut butter. 

Performance of a three-roll mill on any given material 
is dependent on a considerable number of variable fac- 
tors. Among the most important of these are pressure 
between the rolls; speed of the rolls, both absolute and 
relative ; roll diameter; feed and operating temperature ; 
rate of feed; height of feed between the rolls; fluidity of 
the feed material; affinity of the solids for the vehicle; 
characteristics of the rolls and other parts of the ma- 
chine ; number of passes through the machine ; and other 
features of less importance. 

Of these, pressure unquestionably is of greatest 
moment. With the conventional mill, the skill of the 
operator determines how nearly at optimum conditions 
the pressure can be controlled. Actually, even a skilled 
operator has very little idea of the pressure between 
rolls; and he may even permit large differences in pres- 
sure from point to point along the rolls. 

What is needed obviously is some accurate method of 
determining the pressure between the rolls, and ability to 
maintain this pressure at a point indicated by experiment 
as most satisfactory. How this is accomplished is of 
small importance, as long as it is reasonably infallible. 
No operator, unaided, can be expected to judge pressure 
with reasonable accuracy. The author has demonstrated 
conclusively that variation in pressure will produce 
widely varying results in grinding. Operating a conven- 
tional mill, a good operator usually can grind a product 
to the desired consistency and fineness. But it has often 
been shown that this same material can be ground to 
equal or better fineness and uniformity in fewer passes 
on a mill in which the roll pressure can be controlled. 


N' Yl ONLY must the pressure be optimum at any 
given point between the rolls but it is absolutely 
necessary that it be uniform from point to point along 
the rolls. Otherwise, material will be squeezed out of a 
region of higher pressure into a region of lower pressure, 
resulting in the utilization of only part of the roll surface 
and in material reduction in the grinding capacity of the 
machine. Assuming, then, that the pressure is constant 
along the rolls—i.e., the rolls are in perfect parallelism 
—the manifestations of pressure are fourfold. In the 
first place, the resulting reduction in particle size is pri- 
marily dependent upon pressure. Within limits, the 
greater the pressure, the greater the reduction in particle 
size for a single pass through the rolls. The term “with- 
in limits” is used advisedly, however, since if the pressure 
be made sufficiently high, material will not pass between 
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the rolls, and there will consequently be no reduction. 

As an example of the effect of pressure variation, one 
case may be cited. It was desired to grind a mixture of 
50 per cent lithopone and 50 per cent vehicle. On the 
first pass through the mill, a certain weight of the ma- 
terial was reduced to 98.74 per cent through a 325-mesh 
screen. In this case the gage pressure on both front and 
back rolls was 75 Ib. The pressure was then increased to 
100 Ib. on the back roll and 150 lb. on the front roll, and 
an equal weight of the same material was passed once 
through the rolls, yielding a product 99.74 per cent 
through a 325-mesh screen. 


NOTHER effect of pressure is on the output. Con- 
sidered from the angle of a single pass through the 
mill, increasing pressure obviously decreases the output. 
For example, in the foregoing case, the grinding time at 
the lower pressures was 13 minutes. At the higher pres- 
sures, the same weight of material, with all conditions 
except pressures identical, was 27 minutes. On the other 
hand, when the problem is considered from the stand- 
point of the several passes that must be made through 
the mill, in order to produce a finished product, it will 
then be found that output will increase with increasing 
pressure to a certain maximum value, whereupon further 
increase will gradually reduce the output to zero. 

Still another effect of pressure is the generation of 
heat. In general, increased pressure results in increased 
heat generation, although this will vary with the material, 
the quantity and kind of vehicle, and with the speed of 
rotation. And finally, pressure may be raised to such a 
value that it will have the effect of separating solids and 
vehicle. Whether such a pressure can be reached will 
depend on the characteristics of the materials. 

It is evident, therefore, that the most suitable pressure 
for any given material will be a compromise between 
various factors. Size reduction, output, and permissible 
temperature rise in the product must all be taken into 
consideration. Optimum conditions can be determined 
only as the result of experiment, and will be found to 
vary with the solids, the vehicle, and the reduction. And 
since it is rare that the same pressure is suitable for both 
front and back rolls, these pressures must be determined 
individually. When we consider the far-reaching aspects 
of pressure in roll grinding, it becomes apparent why in- 
crease in the number of rolls above three greatly com- 
plicates the problem of maintaining optimum conditions. 

Speed of the rolls is another variable which is im- 
portant in securing satisfactory roll grinding. It is not 
surprising that the relative peripheral speed of adjacent 
rolls should have considerable bearing on the results ob- 
tained. But it is not at all obvious that the absolute 
peripheral speed of the rolls should have an effect, other 
than on quantity of production. It has been demonstrated, 
however, that the product improves with greater absolute 
speed, for this results in increased fineness and uni- 
formity of grinding. This has not generally been be- 
lieved, although its truth has recently been demonstrated 
by the author. Apparently, the explanation lies in the 
increased turbulence of material as its enters the zone of 
contact between the rolls. This factor of increased turbu- 
lence points to another important element in roll grind- 
ing. I refer to the mixing which the ingredients receive 
prior to milling. Thorough mixing is an absolute neces- 
sity. Every particle must be thoroughly wetted by the 
vehicle. Obviously, the more mixing the grinder is called 
upon to do, the smaller its capacity will become. 

Third in the list of important variables is temperature. 
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Except in the few cases where a vehicle, such as a wax, is 
solid at ordinary temperatures, and must be kept hot to 
preserve sufficient fluidity, the rolls will require cooling. 
A great deal of work is done in reducing particles to col- 
loidal dimensions, and this heat must be largely removed. 
Water ordinarily is satisfactory for this purpose, al- 
though occasionally brine cooling is resorted to. 

In the main, the most satisfactory feed temperature 
will range between 80 and 100 deg. F. It is not often 
permissible to allow the temperature of the material to 
increase more than 10 or 15 deg. in passing through the 
mill. In many cases temperature increase will yield 
results deleterious to the material; perhaps a change in 
color, or in composition. On the other hand, even when 
the material will not be adversely affected by increasing 
temperature, expansion of the rolls may cause difficulty, 
and it may be given as a general rule that considerable 
temperature rise should be avoided. 


ORE important than reducing the temperature 
rise to small magnitude is the maintenance of uni- 
form temperature along each roll. Various factors may 
give rise to a higher temperature at one point than at 
another. If the pressure of the rolls be greater at one 
end than at the other, this will produce a higher tempera- 
ture at the point of greater pressure. Another frequent 
cause of difficulty is the friction resulting from rubbing 
of the side plates on the rolls. To prevent material over- 
flowing the ends of the rolls at the feed end, it is neces- 
sary to introduce plates between the rolls to limit the 
spread of the material. When these plates are in contact 
with the roll surfaces, they are likely not only to wear 
the rolls at the point of contact but also to raise the tem- 
perature and increase expansion non-uniformly. 
Operating temperature of the rolls is considerably 
affected also by the manner in which the mill is fed. 
Without exception, the feed to the mill should be uni- 
form from end to end. If the material being ground is 
not sufficiently fluid to spread—and it frequently is not 
—then the feed must be distributed by hand, or other- 
wise, in as uniform a manner as possible. If the feed is 
irregular, roll temperature will decrease at the points of 
greater feed, causing lower pressure at these points and 
faulty grinding. Poor feeding has been responsible for 
a great deal of trouble. Another of its manifestations 
arises from a lack of a definite and frequent feeding 
schedule. Where one operator has charge of several 
mills, his practice usually is to load one mill as high as 
possible, after which he goes on to the next. When he 
finally returns to the first mill, it probably will be empty. 
Strange as it may seem, the height of material between 
the back and center rolls has a considerable influence on 
the performance of the mill. Wide variation in this head 
not only changes the character of the grinding but alters 
the roll temperature, making uniform results impossible. 
Another factor is fluidity. The object of roll grinding 
is to reduce and disperse solid particles, not to grind 
vehicle. When there is more vehicle present than is 
necessary to provide sufficient lubrication, the inevitable 
result is reduction in roll capacity. No general rule can 
be laid down for the proper quantity of vehicle, other 
than to say that it should be the smallest.quantity which 
will operate satisfactorily. It is not necessary that the 
material be sufficiently fluid to flow like a liquid. Pastes 
are capable of satisfactory handling on the roller mill. 
It will often be found desirable to grind with less vehicle 
than is needed in the finished product, making up the 
deficiency after the grinding has been completed. 
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Inaccuracies in the rolls and other peculiarities of the 
machine are among the most annoying variables that can 
be encountered in this method of grinding. Wear of the 
roll surfaces near the ends, due to friction of the side 
plates, has already been mentioned as one source of 
inaccuracy. Improper pressure adjustment may give rise 
to others. Suffice it to say, however, that if the rolls be as 
accurate as possible in the first place, if pressure be main- 
tained uniformly at all times along the length of the rolls, 
if wear due to contact with the side plates and the apron 
knife be eliminated, and if the rolls be driven from both 
ends, thus eliminating unnecessary distortion, their use- 
ful life is very great. 

The number of passes that a material must make, 
before it has reached a satisfactory state of dispersion 
and fineness, is intimately tied up with variables which 
have been discussed. It is not generally possible to pre- 
dict how many passes will be necessary for any given 
material. Nor it is possible to predict the required pres- 
sure, or the output. Nevertheless, if the optimum pres- 
sure be maintained for any given material, the number 
of passes and the rate of output of the mill are fixed. 
The first pass through the mill is the one of greatest 
importance. If the reduction in this pass be either too 
great or too Jittle, various results are possible. Proper 
reduction may never be obtained in a reasonable number 
of passes, output may fall off, vehicle may be squeezed 
out of the solids, or the degree of dispersion may be 
unsatisfactory. It is very important that the proper 
choice be made of grinding conditions for the first pass 
in determining procedure with any new material. 

Formerly it was supposed that the length and diameter 
of the rolls had no particular bearing on the performance 
of a roller mill. Constructional difficulties kept the maxi- 
mum roll size down to 16x40 in. Recently, however, it 
has been possible to build three-roll mills with 20x60-in. 
rolls. Where production is sufficient to justify such a 
large machine, it has decided advantages over the use of 
two or more mills of equivalent total capacity. For one 
thing, an operator can tend a single mill more carefully 
than he can several, and the resultant product will be 
better. Again, power consumption and floor space are 
considerably less. There is still another effect apparent, 
however, in comparing any size of roll with a larger size. 
It has been demonstrated that the output is increased 
somewhat more than proportionally by increase in roll 
diameter. This is apparently explained by the fact that 
the area of contact between larger rolls is greater for 
any given pressure than for rolls of smaller diameter. 


HESE principles make it possible to set up the prin- 

cipal requirements for a satisfactory roller mill. First 
and most important, it should be possible to determine 
the pressure between rolls and to maintain this pressure 
at a reasonably constant figure during the grinding. In 
the mills designed by the author, pressure is applied 
hydraulically and registered on pressure gages (see 
Chem. & Met., November, 1930, p. 703). It should be 
possible to cool the rolls, to prevent distortion from 
unequal heating, and from driving stresses. The rolls 
should be true and the necessity for redressing should 
be avoided to preserve the surface hardness. Roll paral- 
lelism must be maintained at all times, and uneven wear 
of the surfaces must be eliminated. High speed is a re- 
quirement for large capacity, and the machine must 
permit this without undue noise or vibration. A mill 
meeting these specifications will give long life, high 
capacity, and a satisfactory and reproducible product. 
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S pecific Heats of Gases 


To the Editor of Chem. & Met.: 

Sir :—Who is right on the specific heats of gases? In 
your November issue, A. C. Halferdahl gives some new 
graphs for the specific heat of gases at high tempera- 
tures based on equations given by E. D. Eastman of the 
U. S. Bureau of Mines. These equations do not agree 
in the least with data of the International Critical Tables 
compiled by Profs. T. H. Laby and E. O. Hercus. 
Surely the data in the International Critical Tables rep- 
resent a critical survey of all existing experimental data. 

For comparison I am tabulating three «sets of equa- 
tions: (1) Derived by G. N. Lewis—Lewis and Randall, 
Thermodynamics, 1923; (2) By E. D. Eastman—vU. S. 
Bureau of Mines Tech. Paper 445 (1929) as reported 
by A. C. Halferdahl; (3) Equations based upon data 
given in the International Critical Tables, Vol. V, 1929. 

Equations are all given for molal heat capacities in 
calories per kilogram-mol per degree Centigrade, at a 
constant pressure of one atmosphere. Temperatures are 
given in degrees Kelvin. These equations do not hold 
for temperatures below 0 deg. nor above 2,000 deg. C. 

Hydrogen 
(1) 6.50 + .0009T 


(2) 685 + .00028T + .00000022T* 
(3) 6.630 + .000716T 
Nitrogen, Carbon Monoxide, Oxygen 
(1) 6.50 + .0OIT 
(2) 6.76 + .000606T + .00000013T° 
(3) 6.942 + .000000308T? 
Carbon Dioxide, Sulphur Dioxide 


(1) 7.0 + .0071T — .00000186T° 
(2) 7.70 + .0053T 00000083 T* 
(3) 7.189 + .0057T 00000137T* 


Water Vapor 
(1) 881 — .0O19T + .00000222T° 
(2) 8.22 + .OOIT + .00000134T 
(3) 9.66 — .00314T + .00000259T° 
Ammonia 
(1) 8.04 + .0007T + .0000051T’ 
(2) 6.70 + .0063T 


Methane 
(1) 7.5 + .0OST 
(2) 5.90 + .0096T 
(3) 2.393 + .0234T — 00000433T" 
Chlorine 
74 + OOIT 


(1) 
(2) 8.58 + .0003T 


The Eastman equations seem to give values which are 
much too high for carbon dioxide, water vapor, and the 
nitrogen group, too low for methane and slightly high for 
hydrogen. But all three sets of equations are supposed 
to be based upon the best existing experimental data. 
Because of the tremendous value of heat capacity. data 
of gases some decision should be made concerning the 
relative reliability of these three sets of equations. 

O. A. Houcen. 


Associate Professor of Chemical Engineering 
University of Wisconsin, Madison 
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An O pen Forum 


The editors invite discussion 
of articles and editorials 
or other topics of interest 


Se 


Responsibility in 
Hi gh-Pressure Research 


To the Editor of Chem. & Met.: 

Sir:—In the September issue of Chem. & Met. an 
article (page 534) describes the high-pressure research 
facilities of universities and government laboratories in 
the United States. Although in practically every case 
the specific material relating to individual laboratories 
was obtained from the present directors of the work, the 
mention of active personalities in this research failed to 
include the names of Per K. Frolich, now of the Stand- 
ard Oil Development Company; Ralph L. Brown, now 
with the Atmospheric Nitrogen Corporation; and A. E. 
Galloway, now of the Selden Company. This regretted 
omission refers in the case of Dr. Frolich to the impor- 
tant work on high pressure done while at Massachusetts 
Institute of Technology, and, in the case of Dr. Brown 
and Mr. Galloway to the work explained in the attached 
letter. 

This also offers occasion to emphasize the fact that 
the article on pressure-vessel design in the same issue 
(page 540) was based almost entirely on technical data 
and curves supplied by the A. O. Smith Corporation, of 
Milwaukee. Although acknowledgment was made in my 
article, due credit is gladly repeated because in several 
instances the source of the material has seemed unclear. 


Division of Chemical Engineering, NORMAN W. KRase. 


University of Illinois, 
Urbana. 


To the Editor of Chem. & Met.: 

Sir:—In the September issue of Chem. & Met. an 
article, “Research That Paved the Way for a New Tech- 
nology,” describes the researches and research equipment 
at various universities and government laboratories. 
With respect to the high-pressure and methanol work at 
the Bureau of Mines station in Pittsburgh, the records 
will show: (1) that the methanol work in the Bureau of 
Mines was begun by the Organic Chemistry Unit about 
the beginning of 1926; (2) that all the high-pressure 
studies on the synthesis of methanol and methyl ether 
from CO and hydrogen were carried out by that unit 
under the supervision of the organic chemist; (3) that 
at no time was that work, which was carried out by Mr. 
Galloway and myself, a part of the work of the physical 
chemical section and it was not under the supervision of 
that section. 

On the other hand, the physical chemical section, be- 
ginning about September of 1926, entered into the field 
with its program of studies, at or near atmospheric pres- 
sure, which has included methanol decompositions, the 
methanol equilibrium, the synthesis of hydrocarbons 


from water gas, and the like. R. L. Brown. 
211 Carlton Road, 
Syracuse, N. Y. 


Chemical & Metallurgical Engineering — V 0l.37. No.12 











sAHEMICAL E.NGINEER’S 


BooKsHELF 





The Useful Diatom 


DIATOMACEOUS 
Chemical 
1930. 


EARTH. 
Catalog Company, 
251 pages. Price $5. 


By Robert Calvert. 
New York. 


Reviewed by Paut D. V. MANNING 


Y REASON of his experience while in charge of 

the research laboratory of the major producer of 
diatomaceous products, the author is well equipped to 
summarize the present-day knowledge of the subject, 
“interpret the literature in the light of experience,” and 
describe the industry. 

In his preface, Mr. Calvert points out some very inter- 
esting facts which the reviewer feels are especially 
worthy of note. The value of diatomaceous earth is due 
to the combination of small size, physical structure, and 
chemical composition. Forty million of one variety are 
required to make up a cubic inch. Each individual is 
highly channeled, perforated, and has a large surface. 
Use began as early as 532 A.D. and later diatomite made 
possible the invention of dynamite, though these uses 
have not survived. “As with Nobel’s dynamite, so also 
with many of the newer uses, the name of the finished 
product does not suggest the importance of this earth as 
a raw material or as an aid in the manufacture. Even 
diatomaceous filtration powders and thermal insulators 
bear such trade names as to conceal the true identity. In 
spite of such handicaps of secrecy, the applications of the 
earth are being extended rapidly to new industries,” and 
production by this distinctiy American industry is at 
present twenty times that of 1900. It is used “by more 
than half of the large chemical manufacturers” and 
“nearly all modern steam plants.” 

That diatomaceous earth is of vegetable origin from 
microscopic plants will, no doubt, surprise many readers 
not familiar with the industry. It is not to be confused 
with infusorial earth and other such substances. 

The introductory chapter of the book covers the litera- 
ture of diatoms, while a second sums up the industrial 
uses and gives world production figures. Occurrence of 
the material throughout the world is treated and analyses 
of various deposits are given. A chapter on mining and 
preparation of the earth includes methods of testing and 
selecting the material. Another chapter discusses physi- 
cal properties. 

The subject of filtration is taken up in great detail and 
this will be of special value to the chemical engineer, 
because there are included not only methods of manu- 
facture and preparation but also the application of the 
finished product to filtration problems in the manufacture 
of sugars, corn products, vegetable oils, fruit juices, 
soaps, and so on. Included also are its applications to 
such industries and uses as sewage disposal, metallurgical 
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slimes, milk, petroleum, rubber, electrical heat insulation, 
cement, and a host of, others, thus fully justifying the 
author’s prefacial statement that this material finds use 
in the majority of industries. 

The textual content is interesting and it is well written, 
in readable style. Many illustrations, selected with care, 
also evidence the fact that the author has produced a 
finished article. As a chemical engineer, you will find 
something of interest on your own pet industry here. 


The Scientific Outlook 


SCIENCE AND THE SCIENTIFIC MIND. By Leo 
E. Saidla and Warren E. Gibbs. McGraw- 
Hill Book Company, New York, 1930. 506 
pages. Price, $3. 


Reviewed by J. R. VAN ARSDALE 


HESE teachers of English have assembled between 

the two covers of this book the outpourings, at once 
provocative and stimulating, of a score of “scientific 
minds.” Planned primarily as a textbook in advanced 
composition for students of science and technology, the 
work merits wider consideration. For the most part 
those whose “contributions” are here collected are men 
of an interpretive turn of mind—specialists, in the sense 
of possessing an uncommon grasp of the tedious gropings 
of science through the ages, yet charitable enough to 
render their expositions convincing to men of lesser 
knowledge. 

In a time like ours, when the popular mind, belabored 
by much pseudo-scientific buncombe, inducts the word 
“science” into its glib vocabulary and bids fair to make a 
fetish of it, those possessed of even a modicum of intel- 
lectual pride will welcome an effort to define more ex- 
actly the implications of the term. “Science and the 
Scientific Mind” is such an effort, and a commendable 
one. 

Here are to be found as many approaches to the book’s 
title theme as there are disciplined imaginations contribut- 
ing. No consideration of the fertile ideas of John 
Tyndall, or J. W. N. Sullivan, for instance; or Arthur 
Schuster, or Frederick Soddy, or J. S. Haldane can 
leave one without a feeling of having added at least a 
cubit to his intellectual reach. Often one feels constrained 
to release one’s awakened interest in some newly dis- 
closed idea to graze beyond the necessary limits of this 
collection. This possibility the authors have foreseen and 
provided for in Appendix C, a list of “Suggested Read- 
ings in the Literature of Science.” 

This volume is a well-conceived emulation of “tough- 
mindedness” as counterdisposed to “‘tender-mindedness,” 
to use Henry James’ classification of metal characteris- 
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tics. Since students of science and technology are pre- 
sumed to be dominantly tough-minded, it probably 
borders on the ridiculous to hope that this volume may 
be followed by an equally capable exposé of the qualities, 
meanings, procedures, and influences of tender-minded- 
ness. 


Data Under High Pressure 


MECHANICAL ENGINEERS’ HaANnpsoox. Third 
Edition. Lionel S. Marks, Editor in Chief. 
McGraw-Hill Book Company, New York, 
1930. 2264 pages. Price, $7. 


Reviewed by Turopore R. OLIVE 


THIRD edition of the “Mechanical Engineer’s 

Bible” has put in an appearance. Since 1924, when 
the second revision was made, many changes have taken 
place, even in such a settled and sedate profession as 
mechanical engineering. That this has been recognized 
by the editors is well attested by seven new sections, in- 
cluding among other subjects, high- and low-temperature 
carbonization, refractories, and electric furnaces. Some 
16 sections have been completely rewritten, and many 
more have had the benefit of considered revision. Among 
these are many of the subjects with which the chemical 
engineer must have at least a handbook acquaintance. 

A reference work as well known as Marks’ needs no 
detailed account of contents. Obviously, one’s immediate 
estimate: “a little bit of everything, and a lot about a 
good many things,” errs on the side of universality. 
Even Marks misses an occasional trick in subjects quite 
alien to mechanical engineering. Nevertheless, this re- 
viewer sees ample justification for a course he has long 
followed, of first taking almost any engineering problem 
to Marks. More frequently than not this ends the search. 


Apseccs HaANnpBUCH DER ANORGANISCHEN 
Cuemigz, Iron and Its Compounds. By R. 
Abegg, F. Auerbach, and I. Koppel. S. 
Hirzel, Leipzig, 1930. 463 pages. Price, 
45 M. 


HE EARLIEST volume of this very valuable hand- 

book appeared a quarter of a century ago; only now 
do we get a part dealing with the element iron, an indi- 
cation of the difficulties encountered in the endeavor to 
give a critical survey of what is known of the chemistry 
of iron. The present part discusses the ferro- and ferri- 
salts (excluding the complex cyanides, and the sulphides, 
carbides, etc., which belong more properly with the metal 
iron), the ferrates, carbonyls, and nitronyls. It seems 
to be fully up to the high standard set by the earlier 
volumes. 


Tue Encineer’s Vest Pocket Book. By 
W. A. Thomas. W. A. Thomas Company, 
4554 Broadway, Chicago, Ill. 1930. 151 
pages. Price, $3 


ANDBOOKS achieve individuality by becoming 

either much larger or much smaller than their com- 
petitors. This book is of the latter persuasion ; with its 
india paper and flexible binding, it is so small, in fact, 
that the quantity of its really valuable contents is a source 
of constantly increasing surprise to one who thumbs it 
through. In the course of 150 pages it sets out to hit 
the high spots of engineering in general. That it has 
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attained even a measure of this aim is a tribute to the 
power of selection of its author. 

Once the reader has accustomed himself to a feature 
of novelty fer which no good excuse seems to exist, 
namely, the hand lettering of all of the material, text as 
well as illustrations, he is in a better position to appreci- 
ate the range of the contents. In 12 divisions we pace 
rapidly through mathematics, statics and dynamics, 
strength of materials, construction, mechanical design, 
heat, hydraulics, chemistry and physics, electricity, trans- 
portation, surveying, cost, and general. For the engineer 
who has need of a handbook away from his desk, this 
little work is certain to be of value. 


Recent Arrivals 


ALLEN’s COMMERCIAL ORGANIC ANALysis. Vol. VIII, 
Sth edition. xdited by C. Ainsworth Mitchell and numerous 
contributors. T. Blakiston’s Son & Company, Inc., Phila- 
delphia, Pa., 1930. 761 pages. Price, $7.50.—The latest 
volume in the growing fifth edition covers glucosides, by 
Julius Grant; enzymes, by Julius Grant; putrefaction bases, 
by G. Bearger; animal bases, by K. George Falk; animal 
acids, by Philip B. Hawk; cyanogen and halides, by J. H. 
Buchanan; proteins, by S. D. Schryver; and digestion prod- 
ucts of protein, by S. D. Schryver. 


CHEMICAL PROGRESS IN THE SouTH. Compiled by Divi- 
sion of Chemistry and Chemical Technology, National 
Research Council, J. E. Mills, chairman. The Chemical 
Foundation, Inc., New York, 1930; 282 pages.—Compilation 
of articles that appeared originally in the Journal of Chem- 
ical Education, by various authorities. It is divided into 
sections on educationai institutions, chemical problems, re- 
cent developments, statistical information and _ library 
facilities. 

ORIGIN AND DECOMPOSITION OF ORGANIC SULPHUR CoMm- 
POUNDS, under gas-making conditions, with particular refer- 
ence to the rdle of the carbon sulphur complex. By John 
C. Holtz. Dissertation presented for Ph.D. degree at Johns 
Hopkins University, Baltimore. 83 pages. Price, $1.— 
The length of the title is in keeping with the wide range 
of problems covered; carbon bisulphide is submitted to a 
thorough investigation, and gas-making applies here to oil 
as well as coal processes. 


Five YEARS OF RESEARCH IN INDUstTRY, 1926 to 1930. 
Compiled by Clarence J. West. National Research Council, 
New York, 1930. 91 pages. Price, 50 cents.—A bibliography 
of selected articles from the technical press, grouped accord- 
ing to industries and designed to answer questions on re- 
search. It also indicates in which fields industrial research 
is lacking. 

FORMATION AND PROPERTIES OF BoILer SCALE. By Ever- 
ett P. Partridge. Bulletin No. 15, Department of Engineer- 
ing Research, University of Michigan, Ann Arbor. 170 
pages. Price, $1—The second recent outstanding study on 
this subject, it presents what is known about scale formation 
rather than makes a new attack on the problem of scale 
prevention. 

ALBERTA: GEOLOGY AND WATER Resources. By Ralph L. 
Rutherford. Geological survey division, Province of Alberta, 
Edmonton, Canada, 1930. 68 pages, with plates and large 
map. Price, $1. 


AN OUTLINE FoR MARKET Surveys. Prepared by George 
C. Smith. Published by the Industrial Club of St. Louis, 
1930. 85 pages.—An outline and interpretation of what the 
1930 distribution census has revealed, containing statistics, 
maps and a bibliography. 


CONDENSATION OF BINARY MIXTURES AND THE CALCULA- 
TION OF ReEcTIFYING AppaRATUS. By Emil Kirschbaum. 
Dechema, Monograph No. 12, Vol. 2. Verlag Chemie, 
Berlin, Germany, 1930. 40 pages. Price, 5M.—One of the 
series of published papers presented to the German Society 
for Chemical Apparatus. 
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SELECTIONS FROM RECENT LITERATURE 





EvectroLytic Tin. F. Foerster and 
H. Deckert. Zeitschrift fiir Elecktro- 
chemie, November; pp. 901-23. -In the 
electrolysis of acid stannous sulphate 
solutions, the tin deposited at the cath- 
ode has a tendency to come down in 
needle-like growths, perpendicular to the 
plane of the cathode. Crude m-cresol 
sulphonic acid is an effective agent for 
suppressing this tendency and causing 
the tin to deposit smoothly and evenly. 
It has been found, however, that the 
active agent is not m-cresol sulphonic 
acid itself but certain impurities asso- 
ciated therewith. These impurities are 
in true solution in the electrolytic bath, 
and exert their influence by reason of 
being adsorbed on the tin. If the cresol 
is sulphonated above 120.deg. C., there 
also are formed colloidal impurities 
which contribute little or nothing to the 
electrodeposition result. There are 
other substances which are adsorbed by 
tin and which exert a favorable influ- 
ence on the form of the deposit ; among 
them is pure m-cresol sulphonic acid 
itself, if present in a sufficiently high 
concentration. Others are the sulphates 
of aniline and pyridine; certain phenols, 
and gelatin. The adsorbable impurities 
in crude sulphonated cresol, however, 
are effective in very small concentra- 
tions. When the electrolyte is stannous 
chloride instead of stannous sulphate, 
the same effect occurs but is much less 
pronounced, so that it is difficult or im- 
possible to find a sufficiently effective 
concentration. Photo-micrographs are 
shown, to illustrate the relation of ad- 
sorption to the form of the deposit. 


Wetpep Apparatus. H._ Holler. 
Zeitschrift des Vereins deutscher Inge- 
nieure, Nov. 15; pp. 1579-84. Builders 
and users of chemical plants were among 
the first to bring about real advances 
in welding practice, and they have con- 
tinued to contribute to the art by setting 
up specifications in keeping with prog- 
ress made in plant design and con- 
struction. Acetylene welding is now 
successfully applied to both the ordinary 
and special (acid- and heat-resisting) 
steels, and also to non-ferrous metals, 
including aluminum, copper, brass, 
bronze, nickel, and silver. All of these 
metals have their own uses in contrib- 
uting to the durability of chemical ap- 
paratus. The physical and chemical re- 
quirements of the chemical industry 
for welded unions are high, but they 
are being successfully met, thanks to 
intelligent planning, forethought, and 
co-operation between welder and user. 
One result of this improved practice is 
that riveted and bolted unions are now 
being avoided wherever possible, and 
the necessity for them is decreasing as 
the welding art advances. For each of 
the kinds of metal discussed, a brief 
practical statement is given of factors 


to be considered, such as choice between 
fusion and hammer welding, treatment 
of the metal before and after welding, 
etc. Photographs and diagrams of large 
units of chemical apparatus are shown, 
to illustrate welding as a structural de- 
tail. Repair jobs also are considered. 


AEROSOL AND AEROGEL CATALYSTS. 
W. E. Gibbs and H. Liander. Transac- 
tions of the Faraday Society, Novem- 
ber; pp. 656-62. Some of the more 
recent advances in the theory of 
heterogeneous catalysis point toward 
the conclusion that the best catalytic 
effect may be expected when the 
catalyst is introduced into the system in 
the nearest approach to molecular dis- 
persion. This ideal approaches the 
conditions which prevail in homo- 
geneous catalysis. To test this reason- 
ing, trials were made in hydrogenation 
of carbon monoxide with the aid of 
nickel catalysts prepared in the form of 
aerosols or aerogels of nickel. An 
aerosol made by condensation of nickel 
vapor showed no catalytic activity; but 
the catalyst concentration was low, so 
another trial was made in which a 
higher concentration was obtained by 
making the aerosol by decomposition of 
nickel carbonyl in the gas to be treated. 
This method gave a dense nickel smoke, 
but there was practically no catalytic 
effect. The cause in this case might 
be poisoning of the catalyst by the 
nascent carbon monoxide which was to 
be hydrogenated. Adsorption experi- 
ments with a _ nickel aerogel and 
nascent carbon monoxide showed that 
nickel in this form has little or no ad- 
sorption capacity for carbon monoxide, 
although the metal is in such a fine 
state of division as to have an enormous 
surface area. The aerogel differs from 
the aerosol in that it has some catalytic 
activity; but at best it could only be 
considered as a second-rate catalyst. 
The experiments do not therefore reveal 
any prospect of improvement in cata- 
lytic processes by using the catalyst in 
the form of aerosols or aerogels. 


THERMAL PROPERTIES OF TOLUENE. 
K. Nesselmann and F. Dardin. Zeit- 
schrift fiir technische Physik, Novem- 
ber; pp. 487-91. For a comparison of 
toluene vapor with steam as a means of 
motive power, careful measurements 
have been made of the specific heats, 
heat of vaporization, entropy relations, 
heat capacity, and isobars of toluene and 
its vapor. Equations are derived, but 
they are not capable of extrapolation, 
and so it is not yet possible to draw a 
complete Mollier diagram for toluene 
vapor. It is shown, however, that 
toluene could be successfully used as the 
working medium in the Benson process, 
because no intermediate superheating of 
the vapor would be necessary, the 
critical pressure being only 43 atm. and 
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a very slight superheating being suffi- 
cient to avoid the condensation region 
in releasing the pressure from the 
critical pressure. For ordinary practical 
use it is not possible to take advantage 
of the full theoretical thermal effect 
with toluene vapor as with steam; but 
for special purposes, where condensa- 
tion could be effected at low tempera- 
tures (below 0 deg. C.), the utilization 
of thermal energy could be made to com- 
pare very favorably with results now 
obtained with steam. With these limi- 
tations, the field of utility of toluene 
vapor is confined to small installations, 
and these chiefly for special purposes. 


DeTECTING STRESSES IN METAL. R. 
Drahokoupil. Zeitschrift des Vereines 
deutscher Ingenieure, Oct. 11; p. 1422. 
X-ray photograms of iron and steel are 
being applied to the detection of in- 
ternal stresses in the metal, with the 
aid of a new technique which eliminates 
the necessity of cutting a thin section 
of the metal for making the examina- 
tion. Thus the method becomes ap- 
plicable to many cases where cutting of 
a section for testing is not permissible. 
A film is placed over the spot to be ex- 
amined, and the interference colors 
emitted by the metal at its surface are 
thus photographed. This method loses 
that half of the interference colors 
which could be photographed only by 
transmission through the body of the 
metal; but these colors would be ap- 
proximately the same, and are not 
essential to the test. Confirmatory 
tests of the reliability ot the method 
have been made by examination of 
specimens in which the internal stress 
could be estimated, in comparison with 
stress-free specimens of the same metal. 
Further confirmation was obtained by 
making X-ray photograms of a speci- 
men of stress-free metal, then gradually 
applying known stresses and making 
frequent X-ray exposures by the new 
method. The photograms are made on 
a two-surfaced film, from which they 
are not readily reproducible. From the 
qualitative results so far obtained, it is 
expected that further refinements of the 
method will make it applicable to quanti- 
tative estimates of internal stresses. 


PicktInG Meta. Heinz Bablik. 
Korrosion und Metallschutz, October, 
pp. 223-8. Evolution of hydrogen in 
pickling iron and steel is detrimental in 
more ways than the mere losses of metal 
and acid involved in the chemical ac- 
tion. There is a certain amount of 
diffusion of hydrogen into the metal, 
with harmful effects. The damage is 
particularly noticeable when the pickled 
metal is to be galvanized. The amount 
of diffusion of hydrogen into metal is 
governed mainly by the temperature, 
the surface concentration of hydrogen, 
and the nature of the metal surface. 
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Both the physical structure and the 
chemical composition of the metal are 
important factors. The kind of acid 
used in pickling also exerts an active 
influence on the amount of hydrogen 
evolved and on the amount of diffusion, 
Comparative measurements with sul- 
phuric and hydrochloric acids show a 
rapid increase of hydrogen with rising 
temperature, the amount being gen- 
erally about twice as great in sulphuric 
as in hydrochloric acid. This differ- 
ence is further multiplied by the tem- 
perature relations, in that hydrochloric 
acid can be effectively used at a lower 
temperature than sulphuric acid. Hence 
any metal which is sensitive to acid 
attack in pickling baths should be 
pickled with hydrochloric and not with 
sulphuric acid. 


Woop Tanks. W. Graulich. Farben- 
Chemiker, October; pp. 16-20. For 
heating the contents of wood tanks, 
low-pressure steam is practically equiva- 
lent to high-pressure steam, the only 
difference being that the higher heat 
content of high-pressure steam permits 
use of somewhat less total quantity. 
The important factor is quantity of 
steam, not its pressure. The time of 
heating a tank full of liquid will be the 
same with steam, say, at 2 atm. as with 
steam at 8 atm., if the quantity of steam 
is the same in each case. These con- 
siderations are simple and plain, but 
are too much neglected. To emphasize 
the factors involved in heating liquids 
in wood tanks with steam coils, a 
numerical comparison is made of two 
cases, one with steam at 2 atm. and one 
with steam at 8 atm. Careful distinc- 
tion is made between the heat trans- 
mission coefficient between steam and 
boiling liquid and the coefficient be- 
tween steam and liquid which is not 
boiling. The steam-coil calculations 
are based on the three aspects of heat 
transfer: (1) from steam to inner pipe 
wall; (2) through pipe wall; and (3) 
from outer pipe wall to liquid. The cal- 
culations show how increasing values 
of the heat transmission coefficients 
greatly decrease the size of steam coil 
required. 


TesTING STRENGTH OF MATERIALS. 
Friedrich Schubert. Kautschuk, Oc- 
tober; pp. 207-10. A new test machine 
has been devised in which a blunt rod 
is forced through the test piece under 
specified conditions. When the sample 
is properly shaped and clamped, a 
strictly local tear is the result of failure 
under load, and the resistance to this 
type of failure is so definite that differ- 
ent fabrics can be identified by this 
characteristic alone. The test is ap- 
plicable to many kinds of materials; 
among the exceptions, in which failure 
is more complicated than a simple local 
tear, are low-grade celluloid and thin 
strips of wood foil. For textiles the test 
is superior to the familiar tearing test, 
especially in fabrics in which the weft 
is loose compared with the warp. The 
effect of chemical treatments on strength 
is readily revealed by this test; as ex- 
amples, an over-bleached cotton showed 
a 50 per cent strength loss, a weighted 
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silk 57 per cent loss, and wool mixed 
with artificial wool, 33 per cent loss. 
In general, it may be said that the new 
test gives a more precise and dependable 
basis for judging the quality of ma- 
terials than is furnished by the older 
tests. It is easily and quickly carried 
out, requires only a small sample, and 
permits a ready comparison with re- 
sults of other test methods. Photo- 
graphs of the machine and of test 
pieces are shown. 


ApsorPTIon IN Ort Rerinine. E. 
Bosshard and W. Wildi... Helvetica 
Chimica Acta, July; pp. 572-86. In de- 
colorizing and desulphurizing petroleum 
and its distillates, the adsorbent has to 
remove both colloidal and crystalloidal 
impurities ; the coloring matters are gen- 
erally colloidal and the sulphur com- 
pounds are present in true solution. 
Comparative tests have been made with 
silica gel, fullers earth, floridin, kaolin, 
and several proprietary earth prepara- 
tions, using a heavy oil to measure de- 
colorizing effect, and a light distillate 
for the desulphurization tests. Measure- 
ments also were made of the heat of wet- 
ting of each adsorbent in 99 per cent 
alcohol, in an effort to correlate the de- 
colorizing and _ desulphurizing  effi- 
ciencies with the heat of wetting. It 
was observed that silica gel was superior 
to fullers earth for desulphurizing, but 
inferior for decolorizing. It was also 
found that the gel which was most 
effective in adsorbing colloids (decolor- 
izing ) was least effective for crystalloids 
(desulphurizing), and vice versa. In 
the fullers earths, heat of wetting is 
proportional to adsorption capacity, 
either for colloids or crystalloids. It is 
proportional, both in the earths and in 
silica gel, to the active surface, which 
increases as the pore size decreases. 
With respect to the homologous series 
of alkyl sulphides, the adsorptive capac- 
ity of silica gel decreases regularly from 
ethyl sulphide to amyl sulphide; so also 
do the heats of wetting with the pure 
sulphides. This confirms the Gurwitsch 
hypothesis, that heat of wetting is a 
measure of the physico-chemical attrac- 
tion forces of the adsorptive. The pore 
size of silica gel naturally has much in- 
fluence ; one with coarse pores could be 
used to advantage for decolorizing a 
heavy oil, put was much inferior to a 
fin:-pore gel for desulphurizing the 
same oil. 


+ 


Miscellaneous Publications 


Mineral Resources of New Mexico. 
By E. H. Wells. New Mexico School 
of Mines, circular No. 1 (revised). 
Socorro, New Mexico, 1930. 15 pages. 


Effect of Vacuum on Oil Wells, by 
Ben E. Lindsly and W. B: Berwald. 
Bureau of Mines Bulletin 322; 35 cents. 


Aircraft Woods: Their Properties, 
Selection, and Characteristics, by L. J. 


Markwardt. National Advisory Com- 
mittee for Aeronautics Report 354; 
20 cents. 





The Mineral Resources. By Gar A. 
Roush. From “Conservation of our 
Natural Resources,” the MacMillan 
Company, New York. 95 pages. Sec- 
tion on minerals from Van Hise’s re- 
vised edition. 

Transportation by Rail of Explosives 
and Other Dangerous Articles by 
Freight, including Specifications for 
Shipping Containers. Agent, B. W. 
Dunn’s Freight Tariff No. 2. Issued 
at 30 Vesey Street, New York, N. Y. 
200 pages.—Interpretation of Inter- 
state Commérce Commission regula- 
tions, effective this October, for more 
ready .usefulness by those interested. 


Fluorspar. Deposits of Canada, by 
M. E. -Wilson. Economic’ Geology 
Series No. 6 of the Geological Survey, 
Department of Mines, Canada. Avail- 
able by purchase from that organiza- 
tion at Ottawa, Canada, at 20 cents a 
copy.—lIncludes not only details re- 
garding Canadian deposits and their 
development but also general informa- 
tion of value to American producers 
and users of fluorspar. 


Guide to the Sixth Achema Exhibi- 
tion, Frankfurt. Published by Dechema, 
Seelze, Hanover, Germany. The more 
permanent part of this guide is an 
index to exhibitors of different chemical 
equipment. 


American Gas Catalog and Hand- 
book. Ninth edition, 1930. American 
Gas Journal, 53 Park Place, New York. 
In addition to the text, comprising 
various information on the industry, the 
162 pages carry a large proportion of 
catalog advertising, so indexed as to be 
very useful to its field. 


Transfer Coefficient of Ammonia in 
Absorption Towers. By O. L. Kowalke, 
O. A. Hougen, and K. M. Watson. 
University of Wisconsin, Engineering 
Experiment Station Bulletin No. 68, 
Madison, Wis. The date, 1925, appear- 
ing on this bulletin is misleading, 
since the work was not actually com- 
pleted until recently. 


The Maritime Provinces of Canada. 
Department of the Interior, Ottawa, 
Canada. 79 pages. A companion pub- 
lication to the recent one on New 
Brunswick, with interesting and au- 
thoritative information on the past and 
potentialities of the territory in ques- 
tion. 


Research for Industry. Battelle 
Memorial Institute, Columbus, Ohio. 
31 pages. Describes the scope of the 


research and facilities of this non-profit 
organization. 


Bentonite. Bulletin No. 107, Silica 
Products Company, Kansas City, Mo. 
22 pages. [Illustrated description of 
properties, sources, geology, and pro- 
duction. 


Simple Methods of Analyzing Plating 
Solutions. Hanson-Van Winkle-Mun- 
ning Company, Matawan, N. J., 1930. 
20 pages. Free on request. The rudi- 
ments formerly taught at the company’s 
laboratories are here placed at wider 
disposal in printed form. 
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800 Nomograph for Partial Pressures of 
600-4 HCI in Aqueous Solutions 
400-4; 
gs By D. S. Davis 
a * The Mead Corporation, 
200-3 Chillicothe, Ohio 
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04 a Zeisberg equation (Chem. & Met., 32, 1925, r—10 
p. 326) : : 
02-4 log P = 10.9528 — 0.009725W — 0.0008681V? — 80 
"dl 4.587 — 65.3W 
1 t + 273 r 90 
0.1- where P = Partial pressure of HCl in mm. mercury . 
008 - W = Weight per cent of HCl in aqueous solu- r_100 
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= = Temperature in degrees Centigrade 
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7 This expression Zeisberg has shown to be accurate within 5 per 
: cent for the calculation of partial pressures when working between 
002-4 0 deg. and 100 deg. C., with solutions of 18 to 32 per cent HCl. 
} As an illustration of the use of the chart, the broken line 
: indicates that the partial pressure of hydrogen chloride over a 
001— 30 per cent solution at 50 deg. C., is 68 mm. 


Level Gage for Molten Glass 


By F. W. Mowrey 
Chemical Engineer, 
American Window Glass Company, 
Belle Vernon, Pa. 


LASS LEVEL in furnaces melting 

glass for the cylinder drawing 
process has ordinarily been obtained by 
dipping a heated iron rod, bent at right 
angles, into the glass and holding the 
rod level. As the temperature of the rod 
determines whether the glass will adhere 


or pull off, the accuracy of this method 
is not great. A variation of § in. in 
level for the Fourcault drawing process 
is sufficient to cause serious trouble. 
An apparatus shown in the sketch 
was designed to avoid the difficulties in- 
herent in the earlier method of measure- 
ment. With this device it is possible to 
read the glass level within less than 
ts in. It consists of a lever arm capable 
of being supported on an adjustable 
fulcrum attached to the furnace buck- 
stays. This is inserted whenever a 
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‘Mo/ter glass 


Easily Constructed Level Indicator 
for Glass 


reading is to be taken. Attached at the 
inner end of the arm is a 6x6x}-in. iron 
float, the leg of which is pivoted to the 
arm. <A counterweight may be needed 
to hold the float down if the long arm is 
too heavy. 

& 
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Meter for Acids 


HEN it is necessary to control 

the rate of flow of acids or other 
corrosive liquids within fairly narrow 
limits, the simple flow meter and indi- 
cator shown in the accompanying sketch 
will often prove satisfactory. As built 
for the control of sulphuric-acid flow in 
an Illinois plant, the meter consisted of 
an ordinary 1-gal. 
glass bottle from 
which the bottom 


A Glass Bottle 
From Which the 
Bottom Has Been 
Removed Makes an 
Effective Flow 
Meter for Corrosive 
Liquids; Head 
Corresponding to 
GPM. Flow Is 
Marked on the 
Scale 











was cut by the fa- 
miliar method of 
wrapping with a - 
kerosene-soaked _ string, 





the 


burning 
string, and dipping the bottle into cold 


water. A lead cover burned to the lead 
inlet pipe and a lead baffle or flow deflec- 
tor completed the apparatus. Although 
a rough calibration may be made using 
the hydraulic flow formula, it is neces- 
sary to calibrate head against discharge 
rate by actual measurement where any 
degree of accuracy is desired, 
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EQUIPMENT NEWS 


FROM MAKER AND USER 





Power Show Brings Out New Equipment 


to have been forgotten during the 

week of Dec. 1, when the Ninth An- 
nual Exposition of Power and Mechan- 
ical Engineering was held in the Grand 
Central Palace in New York. Bearing 
out the belief we expressed editorially 
in our November issue, interest in the 
show ran high, every session was well 
attended, considerable new equipment 
was in evidence, and exhibitors ex- 
pressed themselves well pleased with the 
results. On the other hand, although 
new showings of interest to chemical en- 
gineers were about 25 per cent more 
numerous than in 1929, they were not as 
numerous as the evidence of earlier 
expositions in other fields this year had 
led one to expect. This brings up the 
question of whether the Power Show 
would not do well to follow in the foot- 
steps of the Chemical Exposition, meet- 
ing biennially instead of annually. 


Be tsve DEPRESSION appears 


EW DEVELOPMENTS in other 

fields were more in evidence than 
those with chemical engineering applica- 
tion. Of the new showings, some have 
already been described in Chem. & Met., 
and several are to be described in detail 
in this issue. Of the others, some of the 
more significant developments will later 
be the subject of more lengthy description 
in subsequent issues of Chem. & Met. 

A new ball-and-ring mill for pulver- 
izing coal and similar friable materials, 
built by the Fuller-Lehigh Company; a 
portable weld tester for pulling test 
coupons in the shop or in the fieid, 
offered by the Oxweld Acetylene Com- 
pany; and a self-vulcanizing rubber 
compound known as “Covult,” made by 
the Hitchcock Company, and used for 
coating chutes and conveyors, were new 
showings which are described in the 
current issue. 

Manufacturers of instruments of 
various kinds, as in 1929, probably were 
most active as a group in the showing 
of new developments. Bailey Meter 
Company, 1050 Ivanhoe Road, Cleve- 
land, Ohio, demonstrated a new 
long-distance transmitter for pressure 
indications. This device is an ingenious 
adaptation of the Selsyn motor, wherein 
pressure on a piston determines the 
setting of the Selsyn. Whenever there 
is a change in pressure, a hydraulically 
operated pilot device assists in deter- 
mining the new Selsyn setting. A 
second Selsyn motor is used at a dis- 
tance in the indicating instrument to 
show the pressure at the transmitter. 

The Ranarex mechanical CO, indica- 
tor and recorder, put out by the Per- 
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mutit Company, 440 Fourth Ave., New 
York, has been improved and made more 
reliable. The principle of the instru- 
ment remains the same; that is, it 
compares the torque produced by rotat- 
ing columns of two gases, indicating 
this comparison on a scale. The in- 
strument is now available in a panel 
model, as well as a wall type, and 
makes use of a round chart. The pre- 
vious model employed a strip chart. 

Leeds & Northrup Company, 4901 
Stenton Ave., Philadelphia, Pa., showed 
a new smoke detector, suitable also for 
detecting and recording the concentra- 
tion of dust in flues. Smoke or dust is 
bypassed through a special duct on one 
side of which is a lamp, and on the 
other side, a thermopile. Condensing 
lenses focus the light in its passage 
across the duct. The voltage generated 
by the thermopile depends upon the 
transmission of light, which in turn is 
determined by the amount of smoke or 
dust in the flue. The voltage is recorded 
as smoke or dust concentration on 
one of the company’s standard strip 
chart recorders. 

Brown Instrument Company, Phila- 
delphia, Pa., has developed a new con- 
trol pyrometer. This is of the type in 
which mercury contactors are substi- 
tuted for the usual open contacts. This 
makes possible the breaking of currents 
as high as 30 amp. at the instrument 
contacts. Ina modification of the stand- 
ard instrument, extra contactors are 
provided for breaking currents up to 
60 amp. without the use of an auxiliary 
relay. 


HERMOMETERS of new types 

were shown by three concerns. 
Moto Meter Gauge & Equipment 
Company, Toledo, Ohio, has developed 
a new recording thermometer with bi- 
metallic compensation for temperature 
changes at the instrument. The Liquid- 
ometer Corporation, Long Island City, 
N. Y., has adapted its standard level 
gage transmission to a distant-recording, 
liquid-filled thermometer. This is avail- 
able in both recording and indicating 
models. The transmission is of the 
double hydraulic type and is said to 
compensate accurately for temperature 
variations along the line between the 
bulb and the instrument, for any dis- 
tance within reason. A very delicate 
mercury thermo-regulator has been de- 
veloped by Struthers-Dunn, Inc., 139 
North Juniper St., Philadelphia, Pa. 
This consists of a glass bulb and 
capillary containing mercury, in which 
are two electric contacts. A relay con- 
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nected to the contacts is used to operate 
any control circuit. By heating the bulb 
to the temperature at which the relay is 
to be actuated, excess mercury is ex- 
pelled from the apparatus. Any control 
temperature within the range of the 
instrument may thus be provided for. 
A temperature change of 0.1 deg. is 
said to be sufficient to operate the con- 
trol relay. 

A snubber for pressure gages was 
shown by the Pressure Snubber Com- 
pany, 311 East 5th St., Charlotte, N. C. 
This consists of a small attachment 
which is screwed between the connect- 
ing pipe and the pressure gage, effec- 
tively ironing out any large fluctuations 
in pressure. It consists of a traveling 
clearing pin to the top of which is 
attached a head containing orifices. 
Fluctuations in pressure move the pin 
up and down, causing the gage to show 
the mean oi the fluctuating pressure. 

New controls of the Mercoid type 
were shown by American Radiator 
Company, 40 West 40th St., New York. 
There were two improved forms of the 
company’s Model 858 Mercoid switch, 
one for temperature and the other for 
pressure. The improvements consist 
mainly in better adjusting devices for 
the high and low operating limits. 
These controls make use of mercury 
contactors. 


EW POWER generating and 

transmitting equipment was well 
represented. General Electric Company, 
Schenectady, N. Y., exhibited a new 
small turbine particularly suitable for 
use in plants where process steam is 
required. The turbine features very 
small size and integral control devices. 
The same company has introduced a 
small synchronous motor of 30 or more 
horsepower, especially adapted to be 
built into other equipment. 

Among transmission devices, Reeves 
Pulley Company and Lewellen Mfg. 
Company, both of Columbus, Ind., have 
introduced completely inclosed models 
of their standard variable speed trans- 
missions. Link-Belt Company, 910 
South Michigan Ave., Chicago, showed 
for the first time a production model 
of its P.I.V. infinitely variable speed 
transmission. Hill Clutch Machine & 
Foundry Company, Cleveland, Ohio, 
has acquired rights to manufacture the 
Pulvis clutch described in the July, 1929, 
issue of Chem. & Met. This is being 
manufactured under the name of the 
Hill-Pulvis clutch, and as shown by this 
company is substantially similar to the 
device described in Chem. & Met. 

Watson - Flagg Machine Company, 
Paterson, N. J., exhibited its new 
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“Front Gear” motor, a planetary helical- 
geared reducer which is attached di- 
rectly to a motor. Since the planetary 
gears are made of Micarta, the reducer 
is extremely silent. The machine is 
now available in ratios from 4-1 to 12-1, 
in sizes from 4 hp. to 15 hp. It is 
anticipated that this reducer will be 
available shortly through motor manu- 
facturers as well from the maker. 

Foote Bros. Gear & Machine Com- 
pany, 111 North Canal St., Chicago, 
displayed a new vertical-drive, worm- 
gear reducer of leakproof construction. 
Instead of the usual packing around the 
vertical low-speed shaft, the new reducer 
makes use of a well extending consider- 
ably above the oil level, so that no pack- 
ing is required to retain the lubricant. 
This device is to be available, it is 
understood, on any of the vertical type 
reducers made by this company. An- 
other novel speed reducer was shown 
by Gears & Forgings, Inc., Cleveland, 
Ohio. In appearance, this reducer is 
similar to the standard herringbone type, 
with the exception that the two sides 
of the herringbone gear are of different 
pitch. This construction is said to 
eliminate vibration and permit very high 
speed. It is understood that the com- 
pany plans to use gears of this type in 
both single- and double-reduction ma- 
chines, for a wide range of ratios and 
sizes. 

A number of new valves were in evi- 
dence. Minneapolis-Honeywell Regula- 
tor Company, Minneapolis, Minn., has 
two new automatic final shut-off valves, 
intended chiefly for gas, in which the 
valve shuts upon failure of the current. 
In both valves the actuating motor holds 
the valve at the wide-open position as 
long as it is energized, the valve closing 
under spring pressure in event of power 
failure. Automatic Switch Company, 
154 Grand St., New York, showed two 
new solenoid-operated valves. One is 
made in both three- and four-way 
models, adapted particularly for pilot 
control. The second, for 250-lb. maxi- 
mum pressure, known as Model FH 
Heavy Duty, employs a solenoid to 
operate a pilot valve. The line pressure 
opens or closes the main valve by means 
of a piston directly connected to the 
valve disk. A third company showing a 
new solenoid valve was the Schwitzer- 
Cummins Company, Indianapolis, Ind. 
This is known as the Carraway “Pack- 
less” valve and is intended for remote 
and automatic control. This valve also 
is of the pilot-operated type in which 
the pilot is controlled by a solenoid. 


EW VALVES doing away with 

the ordinary slip stem were shown 

by H. Belfield Company, 435 North 
Broad St., Philadelphia. These valves 
make use of a rotating stem which actu- 
ates a crank to lift the fully or partially 
balanced disk. ; 
Alsop Engineering Corporation, 89 
West 60th St., New York, has developed 
a new water filter. This consists of a 
pressure casing containing a screen over 
which are wrapped two layers of filter 
paper. Any number of filters may be 
connected parallel to give sufficient ca- 


pacity. These devices have 400 sq.in. 
of filtering area, }-in. pipe connections 
and a capacity of 15 gal. per minute 
at 25 lb. pressure. The casings are 
built for 100 lb. pressure. 

Nathan Mfg. Company, 416 East 
106th St., New York, has introduced a 
new spinning pump for rayon manu- 
facture. This pump is of the three- 
plunger type, but differs from the con- 
ventional form in that there is no rotat- 
ing cylinder. This construction is said 
to make it easy to keep the pump tight 
and accurate. Delivery according to the 
company, is uniform within 2 per cent 
throughout the stroke. The adjustment 
range of the pump is 15 per cent. 
Pistons are oscillated by a swash plate, 
as in most rayon pumps. 

A significant development in the alloy 
steel field was shown by the Babcock & 
Wilcox Tube Company, Barberton, Ohio. 
This company has been working on the 
development of centrifugally cast Nirosta 
KA-2 pipe. It is anticipated that this 
development will make possible the pro- 
duction of larger pipe sizes in this metal 
than were heretofore available. 

Another exhibit of much interest was 
a showing of a fusion welded boiler 
drum by Combustion Engineering Cor- 
poration, 200 Madison Ave., New York. 
Both this company and the Babcock & 


Wilcox Company have been active in 


recent months in this development, evi- 
dently anticipating early approval of 
fusion welded boiler drums by the 
A.S.M.E. Boiler Code Committee. 
Heating and cooling equipment was 
well represented. Buffalo Forge Com- 


pany, Buffalo, N. Y., showed a new 
design of unit heater known as Model 
B “Breezo-Fin.” This is of the type 
in which air is circulated by a fan over 
many turns of extended surface tubing. 
The heater is suitable for steam pres- 
sure from 2 to 250 lb. De Bothezat 
Impeller Company, 1922 Park Ave., 
New York, exhibited a new unit heater 
of very unusual design. This is a 
large-capacity device in which a fan 
located at the bottom throws air upward 
through heating coils, the air later dis- 
charging at the top through multiple 
openings. The theory of this device is 
that more uniform heating may be 
secured by heating the upper layers of 
air in a room first, then forcing the 
heat down into the working area. 

Two unit coolers were shown. One 
manufactured by Schwitzer-Cummins 
Company, Indianapolis, Ind., features 
an automatic defrosting arrangement. 
When frost on the coils decreases air 
flow through the cooler, an automatic 
switch shuts off the flow of refrigerant 
until defrosting has been accomplished, 
whereupon the refrigerant is again ad- 
mitted to the cooler. Units are available 
only for temperatures above 32 deg. F. 
It is understood that they are later to 
be made for sub-freezing temperatures. 
The Grinnell Company, Providence, 
R. IL., also showed a new unit cooler. 
This machine can be used with direct 
expansion ammonia, brine, or other re- 
frigerants. It is said to replace more 
than ten times its weight in pipe coils. 
Automatic defrosting also is a feature of 
this cooler. 
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Cracked Ammonia Supplies 
N, and H, 
CONVENIENT and_ economical 


means of producing hydrogen (or 
nitrogen) from cracked ammonia has 
been developed by the DuPont Am- 
monia Corporation, Wilmington, Del. 
This is described in detail elsewhere in 
this issue of Chem. & Met. The am- 
monia cracker, or dissociator, yields a 
gas containing 75 per cent hydrogen 
and 25 per cent nitrogen by volume. 
Since one cylinder, holding 100 Ib. of 
ammonia, will produce a volume of 
hydrogen equivalent to 17 cylinders of 


Exp-rimental Ammonia Dissociator 
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the commercial product, at a unit cost 
of about half that in cylinders, this 
method obviously is economical. 
When nitrogen is desired, the hydro- 
gen may be burned out in a closed com- 
bustion chamber with the proper propor- 
tion of air to yield water and nitrogen. 
In this case one cylinder of ammonia 
is equivalent to 39 cylinders of nitro- 
gen. The cost is about one-ninth the 
cost of commercial compressed nitrogen. 
The apparatus itself (covered by 
patents and patent applications) is 
simple, inexpensive, and easy to con- 
struct. This is evident from the ac- 
companying illustration, which shows 
one of the experimental models built by 
the DuPont Ammonia Corporation. 


® 
Small Colloid Mill 


ANUFACTURE and marketing 

of the “Disper-Mill,” a laboratory 
colloid mill, has been announced by the 
Diamant Tool & Manufacturing Com- 
pany, 401 Mulberry St., Newark, N. J. 
Although this is called a laboratory mill, 
the machine is large enough for small- 
scale plant production, being capable 
of making emulsions and dispersions at 
the rate of 20 to 60 gal. per hour. 

The mill is of the type in which a 
conical rotor rotates with close clearance 
within a conical stator, the two parts 
being grooved to increase shearing 
effect. Monel metal is used for the 
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between 
automatically 


Clearance 
stator iS 


working surfaces. 
rotor and 
regulated. 

The feed bowl is of 2 qt. capacity 
and is arranged to agitate the material 
until it is fed over the dispersion sur- 
faces. The outlet valve is so designed 
that material may be recirculated con- 
tinuously if desired. The mill is 
equipped with ball bearings of special 
design with lubricant sealed in the 
housings. According to the manu- 
facturer, bearings should not require 
attention oftener than once a year. 

A special fan is used to cool the 
4-hp. universal motor at all times. 
Rotor speed without load is 14,000 
r.p.m., and with average load, 9,000 to 
10,000 r.p.m. Total weight of the ma- 
chine is 38 lb. 

“ 


Variable Speed Transmission 


RIGINALLY developed in Eng- 
land and described in the March, 
1927, issue of Chem. & Met., the P.I.V. 
(Positive Infinitely Variable) Gear is 
now being manufactured by the Link- 


Belt Company, 910 South Michigan 
Ave., Chicago, II. 
In appearance this device is some- 


what similar to other variable speed 
transmissions employing adjustable con- 
ical disks and belts with side friction 
contacts. It differs, however, in that 
the transmission element is a steel belt, 
carrying self-adjustable teeth which 
project beyond the sides of the chain 
and positively engage radial teeth cut 
in the disks. These radial teeth are 
clearly shown in the accompanying il- 
lustration. The adjustable teeth consist 
of numerous hardened steel laminations 
or slats which extend through the links 
at right angles to the direction of mo- 
tion of the chain. 

Self-pitching of the chain to any tooth 
width or wheel diameter is assured by 
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Gear With Cover Removed 
to Show Mechanism 


this construction. At each engagement 
of the chain and wheels, the laminations 
are regrouped within their separate con 
tainers, but do not slide or move under 
working pull. Their movement in en 
gaging with the wheels is complete be 
fore the load is applied. When it is 
desired to change the speed ratio of the 
transmission, the distances separating 
the two pairs of disks are altered by 
means of the handwheel. The distance 
one pair of disks is moved apart is equal 
to the distance the other pair is moved 
together. Thus the effective driving 
diameters are varied and the new ratio 
established 
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All elements of the new gear are built 
into and protected by a compact oil- 
tight housing and are automatically 
lubricated by splash. A speed indica- 
tor permits ready check-up on operating 
speed settings. The gear is obtainable 
in five sizes, from 1 to 10 hp. capacity, 
providing speed change ratios up to a 
maximum of 6 to 1. 

+ 


Simplified Belt Carrier 


OLLER BEARINGS are used in 

the new “Pacific type” belt conveyor 
carrier which has recently been an- 
nounced by the Stephens-Adamson Mfg. 
Company, Aurora, Ill. The carrier is of 
the three-roller, 20-deg.-troughing de- 
sign. With the exception of the two 
end-stand castings, construction is 
entirely of heavy-gage pressed steel. 
This is said to make the carrier light, 
strong, rigid, and practically unbreak- 
able. The carrier is equipped for pres- 
sure lubrication and is built for conveyor 
belts from 18 to 48 in. in width. 


~ 
Portable Weld Tester 
ENSILE STRENGTH determina- 


tions on samples of welded metals 
may be made immediately in the field 
or shop by means of a new portable ten- 
sile testing machine announced by the 
Oxweld Acetylene Company, 30 East 
42d St.. New York. This machine 
weighs 165 lb., measures 28 in. in over- 
all length, and 6} in. in maximum 
diameter. It is self-contained, totally 
inclosed, and when prepared for ship- 
ping, presents a substantially smooth 
cylindrical surface. 

When the machine is set up for use, 
it is necessary to attach a pressure gage 
and a pump handle. The mechanism 
consists of a tubular compression mem- 
ber with a set of grips in the head and 
a hydraulic cylinder block in the base. 
The cylinder block contains a communi- 
cating pump and cylinder directly ma- 
chined into a single block, and the cylin- 
der pressure operates a piston carrying 
a second set of grips. The specimen to 
be tested is placed between the grips, the 
release valve is closed, and the pump 
handle is moved back and forth. The 
load at rupture is indicated on the gage 
dial directly in pounds per square 
inch. By means of a set of conical 
blocks, the machine may be used also in 
pulling standard 2-in. diameter round 
specimens. 


Portable Weld Tester Ready for Use 








This company has also announced a 
new two-stage oxygen regulator which 
uses two separate and independent sets 
of diaphragms, valves, and springs, 
and is said to guarantee freedom from 
fluctuation of oxygen pressure. In the 
first stage of reduction, the cylinder 
pressure is reduced to less than 250 Ib. 
This pressure is non-adjustable. The 
oxygen then passes to a second stage 
from which it emerges at any working 
pressure desired by the operator. 


* 
Air-Separation Pulverizer 


A* ACCOMPANYING illustration 
shows a cross-sectional view of the 
new Type B pulverizer developed by 
the Fuller Lehigh Company, Fullerton, 
Pa., for coal grinding. The principle 
of the machine is that of the older 
Lehigh mill: namely, the use of a num- 
ber of balls rotating in contact with 
grinding rings. 

Construction of the mill is evident 
from the illustration. Coal fed to the 
spout at the upper left is thrown by the 
rotating feed cone between the balls of 
the upper grinding stage. The two rows 
of balls rotate between stationary rings 
at the top and bottom, and a rotating 
intermediate ring. Material which is 





Fuller Lehigh Type B Pulverizer 


ground by the first row of balls and 
passes outward and downward through 
the annular space between the inter- 
mediate ring and a perforated “coal 
basket,” falls between the balls of the 
lower row, where it is reground. 

At the same time, air is brought into 
the duct at the right, passes up inside 
the lower row of balls, out between the 
balls, and through cored openings in the 
intermediate ring, then travels upward 
to the top of the mill, down into a classi- 
fication cone, and finally up the center 
tube and out of the mill. After the ma- 
terial reaches the proper reduction, it 
is picked up by the air stream and 
removed from the mill, as indicated. 
Oversize material is thrown out of the 
air stream at each of the several bends 
and returns to the grinding balls. Over- 
size not previously ejected is removed 
in the classification cone and returned 
to both pulverizing stages. 
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Among the special features of the 


mill is provision for adjusting the 
grinding pressure through springs 
controlled from the outside. Another 


feature of importance is the absence of 
lubricated parts in the grinding zone. 
Lubrication is required only in the 
lower or drive portion of the machine, 
which is carefully sealed to prevent the 
entrance of dust. Since the mill avoids 
metal-to-metal abrasion, wear is said to 
be slight and maintenance low. Power 
consumption, according to the manu- 
facturer, is proportional to the coal fed 
and is inconsiderable. 


° 
Gas-Engine-Driven Welder 


ATING of 400 amp. is given to a 
new gas-engine-driven welder which 
has been put on the’ market by the 
Lincoln Electric Company, Cleveland, 
Ohio. As appears from the accompany- 
ing illustration, the welder is of the 








400-Amp. 


Portable Gas-Engine-Driven Arce 
Welder 


portable type, used principally for field 


work. Its current range is up to 500 
amp., and its operating speed 1,500 
r.p.m. It is of the single-operator, vari- 


able-voltage type with unified control. 
The motor is of six cylinders with de- 
veloped horsepower of 55 at 1,500 r.p.m. 
Weight of the complete machine is ap- 
proximately 3,500 Ib. 


Electric Ammonia Dissociator 
ENERAL Electric Company, Sche- 
nectady, N. Y., has recently an- 
nounced equipment for the dissociation 
of anhydrous ammonia into its com- 
ponent nitrogen and hydrogen. The 
machine is intended primarily for pro- 
ducing hydrogen for atomic hydrogen 
welding. It is capable of supplying 
enough dissociated hydrogen to oper- 
ate a 4-in. electrode holder at current 
values up to and including 70 amp. 
The pressure of the gas at delivery 
does not exceed 10 Ib. per square 
inch. The electrical rating is 3.5 kw. at 
220 volts, 60 cycles, a.c. 
The apparatus, which is supplied from 
a standard cylinder of anhydrous am- 
monia, consists of a heat exchanger, an 
electrically heated catalyst, and the 
necessary temperature control and in- 
dicating devices, regulator, safety de- 
vices, etc. It is set in operation by a 
small snap switch, and after about 10 
minutes, the temperature indicator will 
show a reading within the operating 





Ammonia Dissociator Intended” Principally 
for Atomic Hydtogen Welding 


valve is then 
is ready to 
is struck, the 


zone. The ammonia tank 
opened and the operator 
weld. As soon as the arc 
gas will flow, and when the arc is 
broken, the gas will stop. During weld- 
ing, the dissociator needs no attention. 
It is not necessary for the operator to 
start using gas as soon as the operat- 
ing temperature is reached, nor is it 
necessary to shut off the gas, even 
though the operator should cease weld- 
ing for some time. 

ate 
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Self-Vulcanizing Rubber 
Compound 


ESURFACING conveyor belts and 

lining chutes, hoppers, agitators, and 
other equipment is possible with a new 
rubber compound known as “Covulc,” 
made by The Hitchcock Company, 48 
Pearl St., Boston, Mass. This is a 
soft, plastic rubber compound made in 
various colors, which is applied to a 
surface in the form of a paste and 
rapidly vulcanizes itself when exposed 
to the air. After vulcanizing, it is said 
to remain soft and flexible during its 
life. 

The material is available also in the 
form of sheets already vulcanized to a 
fabric or wire-mesh base. In this form, 
it may be cut to any size desired for 
lining chutes and hoppers. Either form 
is easily applied, according to the manu- 
facturer. For example, in repairing a 
conveyor belt, the cleaned belt is brushed 
with a special cleaning fluid, coated with 
a rubber solution, after which the plastic 
rubber is applied with a spatula or putty 
knife and smoothed with a glass roller. 
The material is reported to vulcanize 
sufficiently in about three hours, and 
under hot and dry conditions in even 
less time. 

a 


Metallic Packing Material 
ETAL PARTICLES. asbestos 


fiber, binder, and a specially pre- 
pared lubricant, incased in a thin shell 
of cellulose film, constitute a new form 
of packing recently placed on the mar- 
ket under the name of “Cordex” by 
Metalastic, Inc., Union City, N. J. The 
packing comes in straight rods, 18 in. in 
length. It is wrapped around the piston 
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rod, and when the stuffing box and gland 
are drawn up, the casing disrupts and 
permits the packing to fill the stuffing 
box completely. This packing is said 
to combine the advantages of the loose 
forms of semi-metallic packing with the 
advantage of easy insertion into the 
stuffing box. It is available in all sizes 
from ys in. to 1 in. in diameter and 
18 in. long. Two grades, for 500 deg. 
and for 1,200 deg. F., are available. 


* 
Potentiometer Pyrometer 
Controller 


NNOUNCEMENT is made by the 
M. W. Kellogg, Company, 225 
Broadway, New York, of the new 
de Florez temperature controller for 
automatic firing of oil stills, This in- 
strument combines a Leeds & Northrup 
potentiometer pyrometer controller with 
an air-pilot-operated, balanced dia- 
phragm valve. The controller is guar- 
anteed to give an accuracy of oil outlet 
temperature control within + 2 deg. F. 
The temperature-sensitive device is a 
thermocouple, which is connected to a 
self-balancing potentiometer of the 
usual Leeds & Northrup type. Depend- 
ing on whether the temperature is above 
or below the control point, the balanc- 
ing mechanism energizes either a high 
or low relay several times per minute. 
If the temperature be high, the high 
relay functions to close the balanced 
diaphragm valve slightly for a period 
of time dependent upon the magnitude 





Controller 


Florez 


De Temperature 


Showing Principal Mechanism Other 
Than Balanced Valve 
of the deviation. The reverse is true 


if the temperature be low. If the devia- 
tion be unimportant, there will be no 
change made in the valve. 

Therefore, after any temperature 
change, corrections are made to the 
valve periodically, the valve returning 
between corrections to its normal point. 
Meanwhile, during a certain period of 
time, an integrating device sums up the 
corrections in both directions, and at 
the end of the period of time, if the 
preponderance of corrections is in one 
direction, makes a permanent change in 
the valve setting which more closely 
approximates the new conditions. 

By this method it is claimed that 
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hunting is eliminated, as well as over- 
shooting of the control point. Among 
the advantages of the instrument, the 
manufacturers point to the design of the 
special balanced fuel valve which con- 
tains no stuffing box, and is conse- 
quently rapid and accurate in its action. 


* 
Non-Indicating Controller 


WO NEW contact-making tem- 

perature controllers of the non-in- 
dicating type have been developed by 
Harold E. Trent Company, 439 North 
12th St., Philadelphia, Pa. Type NI-5 
is intended for temperatures from 100 
to 500 deg. F., and Type NI-10, for 200 
to 1,000 deg. F. As indicated in the 
illustration, these controllers are grad- 





New Non-Indicating Temperature 
Controller 


uated in arbitrary divisions rather than 
in temperature. The temperature sys- 
tem consists of a mercury bulb con- 
nected to a bourdon spring which, as it 
moves, serves to close high or low 
contacts. Using a suitable relay, the 
manufacturer claims an accuracy of 
+ 5 deg. with this controller. 

This company also has developed pro- 
tecting tubes for the control bulbs, made 
in three standard lengths of copper, 
steel, or Monel metal. The tubes are 
threaded for screwing into the ap- 
paratus, and the bulb may be secured 
in the tube through use of a special 
split bolt which is said to simplify in- 
stallation and reduce the number of 
pieces that must be handled. 

“> 


Asphalt-Aluminum Coating 


Awan dispersed in a_ volatile 
solvent, plus flake aluminum, con- 
stitutes a new asphalt-base paint recently 
put on the market by Headley Emulsi- 
fied Products Company, Franklin Trust 
Building, Philadelphia, Pa. The flake 
aluminum is prepared by stamping, after 
which it is polished. A thin film of 
solvent-repelling polishing agent, which 
remains on the aluminum flakes, causes 
them to work their way to the outer 
surface of the applied coating before the 
asphalt begins to harden. The finish is, 
therefore, bright and highly reflecting, 
having at the same time great covering 
power and long life, according to the 
manufacturers. 


=> 
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It is claimed that one coat of this 
material ordinarily will suffice, regard- 
less of the previous color of the wood, 
metal, or other material to which the 
paint is applied. The material is also 
said to be very efficient as a priming 
coat for other paints. It is recom- 
mended for both interior and exterior 
work and is said to be particularly effec- 
tive in reducing evaporation from metal 
tanks, due to its reflectivity. Its resist- 
ance against corrosive atmospheres is 
said to be excellent. 


+ 


Corrosion Resistant Paint 


R RESISTANCE to mineral and 
organic acids, mild alkalis, alcohol, 
benzol, gasolene, acetylene, oils, greases, 
soaps, steam, sunlight, and very high 
temperatures, Alfred Hague & Company, 
130 West 42d Street, New York, is 
marketing a newly developed coating 
under the name of “Rubalt G.” This 
coating forms a very hard cement-like 
surface with a rough gray finish, for 
use on metallic or other surfaces. It is 
adhesive but not elastic. It is air dry- 
ing. In being applied, it is maintained 
at the proper thickness by adding a small 
quantity of water. It is flowed on 
thickly in two coats, and after the sec- 
ond coat is dry, a coat of hardening 
compound is applied. In two days 
more, the coating is ready for service. 
x 


Cam-Operated Screen 
S “REENING of all kinds of material. 


J fine or coarse, wet or dry, is said to 
be possible with the new “Kam-Tap” 
vibrating screen, developed by the Wil- 
liams Patent Crusher & Pulverizet 
Company, St. Louis, Mo. 

\ sketch reproduced here illustrates 
the vibrating mechanism used. This 
consists of a cam with from four to 
eight points which operates in an oil 
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“Kam-Tap” Sereen Vibrating 
Mechanism 


bath in contact with a cam roller. The 
screen is supported from the cam roller 
near its upper end, and supported by 
means of a spring suspension at its 
lower end. By varying the number of 
cam points and the speed of cam rota- 
tion, the vibration of the screen may 
be adjusted within wide limits, for any 
desired type of operation. 

This screen is built in ten sizes with 
one, two or three decks. \ light type 
is available for hand'ing light, finelv 
ground materials in sizes from 8 to 200 





mesh ; and a heavy-duty type for screen- 
ing rock, shale, coal, and similar heavy 
materials. Both types are intended to 
handle either wet or dry materials, and 
operate either from a belt or from an 
individual motor drive mounted on the 
screen frame. 


a 
Gas Unit Heater 


| petit Seer ee HEATING may be ac- 
complished with a new gas-burning 
unit heater recently announced by 
Buffalo Forge Company, Buffalo, N. Y. 
The accompanying illustration shows the 
heater to consist of a large number of 
vertical brass tubes through which the 
products of combustion pass from a 
number of burners. Air is forced be- 
tween the heated tubes by means of a 
motor-driven fan. Air delivery is at 
the rate of 2,300 cu.ft. per minute. 
Safety features include devices which 
shut off the gas and motor if the pilot 
blows out, if the current is interrupted, 








New Gas-Fired Unit Heater 


or if the burner pan is opened for in- 
spection. Advantages of the heater in- 
clude a low initial cost, elimination of 
boiler and accessories, cleanliness, low 
labor expense, and light and compact 
design. 

— 


“e 


Portable Light 


LTHOUGH developed primarily for 

use in mines, the “Stringalite” 
safety lighting cable, recently an- 
nounced by Sullivan Machinery Com- 
pany, 400 North Michigan Ave., Chi- 
cago, is said to be equally useful for 
other industrial applications, both in- 
doors and outdoors. The cable is pro- 
vided in two standard lengths, 100 and 
200 ft., and consists of a heavy rubber- 
covered two-conductor light cable to 
which are attached at 334-ft. intervals 
molded-rubber-covered porcelain lamp 
sockets. One end of each length is 
provided with a molded-rubber-covered 
plug, and the other with a molded- 
rubber-covered plug socket, so that any 
number of lengths may be connected 
together. Special two- and three-way 
plug sockets are available for connect- 
ing branch lines. 
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Tractor-Operated Equipment 


WO NEW pieces of tractor-op- 

erated equipment, a power shovel 
and a crane, have b@en announced by 
the Clark Tructractor Company, Battle 
Creek, Mich. The shovel is shown in 
the accompanying illustration. It is 
designed for handling any loose ma- 
terial such as sand, gravel, fertilizer, 
bulk cement, clay or soft coal, and is 
said to do the work of 10 to 15 shovel 
and barrow men. The bucket holds 9 
cu.ft., or 1,500 Ib. A hydraulic lifting 
device enables the driver to pick up and 
hold the load at any desired point. The 
tractor is gasoline driven and includes 





Power Shovel for Handling Fertilizer 
and Similar Materials 


as standard equipment a starter, genera- 
tor, battery and head and tail lights. 
Fuel consumption is said to be 5-6 gal. 
of gasoline per day. 

The second piece of equipment, the 
crane, also is mounted on a tractor. It 
has capacity to lift 2,000 Ib. to a height 
of 13 ft. With the boom horizontal, the 
entire equipment has an over-all height 
of 7 ft. 10 in. This is said to permit 
easy operation of the crane in the aver- 
age factory. The power plant is similar 
to that described in connection with the 
power shovel. 


2, 
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Power Lift Truck 


QO FIT into the field between 

larger, heavier industrial trucks and 
the ordinary hand lift truck, Crescent 
Truck Company, Lebanon, Pa., has 
introduced a new power lift truck for 
use with hand-truck platform skids of 
7 in. or more height. The capacity of 
the truck is 3,500 Ib., its turning radius 
is 7 ft., and it is provided with two 


Power Lift Truck for Hand-Truck Skid 
Platforms 











speeds forward and two speeds in re- 
verse. Special features include a canti- 
lever spring suspension on the driving 
unit, rubber tires on all four wheels, 
and a 3}-in. lift. Exclusive of the oper- 
ator’s wages, the manufacturers state 
that the operation cost is less than 18 
cents per hour, including all fixed 
charges. 





M anufacturers’ 
Latest Publications 





Apparatus. The Palo Co., 153 West 
23d St. New York—Folder describing 
various pieces of laboratory apparatus sup- 
plied by this company. Also leaflet giving 
special sale prices on certain classes of 
apparatus. 

Chemicals. Niacet Chemical Corp., Pine 
Ave. & 47th St., Niagara Falls, N. Y.— 
Third edition of “Niacet Products,” a book- 
let giving the specifications, properties, uses, 
and other information concerning the 
products made by this company. 

Chemicals. Synfleur Scientific Labora- 
tories, Inc., Monticello, N. Y.—Fall, 1930, 
catalog and price list of synthetic special- 
ties, organic products, colors, and other 
cosmetic and perfume materials made by 
this company. 

Colloid Mill, Diamant Tool & Mfg. Co., 
401 Mulberry St., Newark, N. J.—Folder 
describing the Disper-Mill, a new small 
portable Travis colloid mill for light socket 
operation ; capacity up to 40 gal. per hour. 

Disintegration. J. H. Day Co., Cincin- 
nati, Ohio.—12-page booklet describing 
three and five-roller grinding mills. 

Disintegration. Fuller Lehigh Co., Fuller- 
ton, Pa.—Bulletin 5-80—4-page description 
of the new Model B pulverizer for coal 
made by this company. 

Drying. Despatch Oven Co., 622 Ninth 
St., S.E., Minneapolis, Minn.—Bulletin 12 
4 pages describing and illustrating special 
and intermittent conveyor ovens made by 
this company. 

Economic Reports. Policyholders’ Serv- 
ice Bureau, Metropolitan Life Insurance 
Co., 1 Madison Ave., New York—lIndex of 
economic reports prepared by this company, 
listing over 400 titles and revised as of 
Oct. 1. 

Electrical Equipment. General Electric 
Co., Schenectady, N. Y.—Publications as 
follows: GEA-140A, hand starting com- 
pensators ; GEA-372A, explosion chambers ; 
GEA-579B, automatic  full-voltage con- 
trollers: GEA-721, indoor bus supports; 
GEA-727B, hesitating control relays: GEA- 
841A, magnetic switch: GEA-959B, oil cit 
cuit breakers; GEA-1031B, resistor are 
welders; GEA-1193A, automatic switch- 
gear; GEA-1326, totally inclosed fan-cooled 
induction motors. 

Electrical Equipment. National Plectric 
Manufacturers Association, 420 Lexington 
Ave., New York—A handbook on motors 
and generators, 132 pages long, and avail- 
able at $1.50 a copy. 

Eauipment. Consolidated Products Co., 
11 Park Row, New York—Bulletin 11 
Lists used machinery for crushing, pul- 
verizing, filtering and drying 

Equipment. Travlor Engineering & Mfg. 
Co., Allentown, Pa.—Bulletin No. 4000, 
supersedinge 3,000, contains 104 pages of 
complete illustrated descrintion of the com- 
pany’s products, especially crushing and 
grinding machinery. 

Eauipment. Westinghouse Electric & Mfe 
Co., Fast Pittsburgh, Pa.—New general cata- 
joe for 1931-2 comprising 1352 pages with 
descriptions and illustrations representative 
of all the products of the company; an 
“instant index” is a new feature 

Floorine. Irvine Iron Works Co.. 3rd & 
Creek Sts, Tong Island City, N Y.— 
Folder with prices and engineering data on 
steel flooring, stair treads and _ floor 
armoring 

Glase-Rlowing. Eastman Teaching Films, 
Inc., Rochester, N. Y¥.—Folder describing 
a new film on 16 mm. safety stock, show- 
ing glass-blowing technique. This film is 
in two narts, equivalent in all to 1,000 ft. 
of standard 35-mm. film. 

Heat Generation. Hevi-Dutv Electric Co. 
Milwaukee, Wis.—Bulletins 930, 1020, and 
leaflet on pot type furnace, vertical pres- 
sure carburizing furnace and automatic 
temperature cutout. 
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Heating. Buffalo Forge Co., Buffalo, 
N. Y.—Catalog 469—Describes, with in- 
formation on choice and installation, five 
types of unit heater made by this com- 
pany. Includes models for floor and ceiling 
installation, humidifying models, small 
suspended steam heaters, and gas-fired 
heaters. 

Heating. Niagara Blower Co., 673 On- 
tario St., Buffalo, N. Y.—Bulletin 11 
Describes a disk fan unit heater of thi 
suspended type made by this company 

Heating. Harold E. Trent Co., 439 North 
12th St., Philadelphia, Pa.—Leaflet TA-29 
4-page folder on electric heating elem-nts 
and units for element temperatures to 1,900 
deg. F. 

Instruments. Bailey Meter Co., 1050 
Ivanhoe Road, Cleveland, Ohio Bulletin 
37—52-page bulletin describing several 
types of mechanically operated fluid meter 
for measuring flow of gases, vapors, and 
liquids. 

Instruments. The Bristol Co., Waterbury, 
Conn.—Catalog 2002—20 pages on motor- 
operated valves for automatic control, also 
briefly describing certain of the control 
instruments made by this company. 

Instruments. Brown Instrument Co., 
Philadelphia, Pa.—Catalog 46—16 pages on 
electric indicating and recording’ tach- 
ometers; also a display folder describing 
the CO, meter made by this company. 

Instruments. The Esterline-Angus Co., 
Indianapolis, Ind.—Bulletin 1030—‘Plug- 
ging Leaks in Production,” reprint of an 
article on the use of recording instruments 
in discovering plant losses. 

Instruments. The Hays Corp., Michigan 
City, Ind.—Catalog RA-31—24 pages on 
automatic combustion recorders for carbon 
dioxide, furnace draft and flue gas 
temperature. 

Insulation. Armstrong Cork Co., Lan- 
caster, Pa.— Publications as_ follows: 
Acoustical correction; erecting cork board 
insulation ; nonpareil insulating brick ; high- 
temperature insulation for industrial fur- 
naces; insulation of roofs to prevent con- 
densation : insulation cf cold storage rooms; 
cork machinery insulation. 

Lead Linings. (United Drvdocks, Ine., 11 
Broadway, New York—tCeaflets 32 and 33 
briefly describe homogeneously bonded lead 
linings for high pressure, high temperature 
and high vacuum service 

Materials. Armstrong Cork Co., Tan- 
caster, Pa.—Booklet on industrial applica- 
tions of cork. 

Power Transmission. Foote Bros. Geant 
& Machine Co., 111 North Canal St., Chi- 
cago, Til Catalog 102—46 pages with 
specifications and data on herringbone and 
helical sneed reducers made by this com- 
pany under the name of ‘Titan.’ 

Power Transmission. W. A. Jones Foun- 
dry & Machine Co, 4401 West Roosevelt 
toad, Chicago, Til Catalog 48 {%-nave 
book describing herringbone gears, with 
horsepower and price tables 

Power Transmission. The Link-Belt Co., 
910 Sonth Michigan Ave., Chicago, TIl 
300k No. 1274—16-page booklet describing 
the P.I.V. Gear, a variable speed trans 
mission made by this company 

Pumps. Allis-Chalmers Manufacturing 
Co., Milwaukee, Wis.—Bulletin 1647—16- 
page booklet describes type SSU centrifugal 
pumping units, consisting of a pump in- 
tegral with the motor case; includes per- 
formance curves 

Pumps. Chicago Pump Co., 2336 Wolf- 
ram St., Chicago, Tll.—Bulletin 126—24 
pages on non-clogging centrifugal pumps 
intended particularly for sewage disposal 
plants 

Refrigeration. United Cork Cos., Lynd 
hurst, N. J 1931 edition of this company’s 
handbook on insulation. Contains technical 
data, construction methods, insulation de- 
tails, blueprint specifications, and the manu- 
facturer’s catalog data. 

Resins. The Bakelite Corp., 247 Park 
Ave., New York—32-page booklet dealing 
with three varieties of Bakelite synthetic 
resins which are adapted for use in var- 
nishes, enamels, paints and lacquers. Gives 
complete information on these applications 

St. Louis. Industrial Club of St. Louis 
511 Locust St., St. Louis, Mo.—‘Chemical 
and Mineral Resources of the St. Louis In- 
dustrial District,” 34-page brochure listing 
principal producers of chemicals in the 
St. Louis industrial district, listing prin- 
cipal chemical products produced in the 
district and describing the mineral re- 
sources of adjacent regions. 

Silica Gel. The Silica Gel Corp., Balti- 
more Trust Building, Baltimore, Md.—‘The 
Story of Silica Gel,” giving in 50 pages 
a non-technical discussion of Silica Gel and 
its use in dehydration, air conditioning, re- 
frigeration, refining, solvent recovery, 
catalysis, and other uses. 

Welding. Fusion Welding Corp.. 108d 
St. & Torrence Ave., Chicago, Tll.—12 page 
catalog of accessories for arc welding. 
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PATENTS ISSUED 





Nov. 4 to Nov. 25, 1930 


Pulp, Paper and Plastics 
Process of BEsterifying Cellulose. Franz 
Becker, Heinrich Heimann, and Alfons 
Bayerl, Dessau, Germany, assignors to lL. G. 


Farbenindustrie Aktiengesellschaft, Frank- 
fort-Main, Germany.—1,780,151. 

Aldehyde Amine Condensation Product. 
ira Williams and Waldo Briggs Burnett, 
Pittsburgh, Pa., assignors, by mesne as- 
signments, to E. Il. du Pont de Nemours & 
Company, Wilmington, Del.—1,780,326. 

Substituted Guanidine-Aldehyde Conden- 
sation Product. Charles M. Stine, Wil- 
mington, Del., assignor to E. Il. du Pont 


de Nemours & Company, Wilmington, Del. 
—1,780,636. 

Production of Sulphite 
Richter, Berlin, N. | 


Pulp. George A. 
i., assignor to Brown 


Company, Berlin, N. H.—-1,780,842. 
Paper-Pulp Beater. Walter N. Sher- 

wood, North Hoosick, N. Y.—1,780,845. 
Solution of Cellulose Derivatives. Angelo 


Knorr, Berlin, Germany, assignor to I. G. 
Farbenindustrie Aktiengesellschaft, Frank- 
fort, Germany.—1,780,883. 

Fiber Liberating and Bleaching Process. 
George A. Richter and Milton O. Schur, 
Berlin, N. H., assignors to Brown Company, 
Berlin, N. H.—1,780,943. 

Digestion of Fibrous 
Leonidas Dunbar, 
1,781,447. 

Method fer Manufacturing High-Grade 
Alpha Cellulose. Lauri I. L. Durchman, 
Petersburg, Va.—1,781,449. 

Wood-Pulp Material. Joseph H. Wallace, 
Stamford, Conn., assignor to Pine Waste 
Products, Inc., New York, N. Y.—1,781,712. 

Cyclic Process of Fiber Liberation. 
George A. Richter, Berlin, N. H., assignor 
to Brown Company, Berlin, N. H.—1,781,- 
733 


Material. Thomas 
Watertown, N. Y.— 





Apparatus for the Manufacture of Arti- 
ficial Silk. Henri Francois Niogret, Lyon, 
France, assignor, by mesne assignments, to 
Du Pont Rayon Company, New York, N. Y. 
—1,782,581. 

Sulphur and Resin Compound. Stuart 
P. Miller, Philadelphia, Pa., assignor to the 
Barrett Company.—1,782,693. 

Method of ns Bagasse for the Man- 
ufacture of Wall Board and the Like. 
William L. S. Williams, Hilo, Territory of 
Hawaii, assignor to Hawaiian Cane Prod- 
ucts, Limited, Hilo, Hawaiji—1,782,755. 

Method for Recovering the Fibrous Ma- 
terial from Sugar Cane. Joaquin Julio de 
la Roza, Sr., Brooklyn, N. Y., assignor to 
Bagasse Products Corporation, New York, 
N. Y¥.—1,782,869. 


Petroleum processing and Products 


Treating Hydrocarbon Oils. Claude W. 
Watson, Port Arthur, Texas, assignor to the 
Texas Company, New York, N. Y.—1,780,- 

6 


Process for Breaking Petroleum Emul- 
sions. Melvin De Groote, St. Louis, and 
Louis T. Monson, Maplewood, Mo., assign- 
ors to Wm. S. Barnickel & Company, Web- 
ster Groves, Mo.—1,780,343-5. 

Process and Apparatus for Treating Hy- 
drocarbons, Eugéne Albert Prudhomme, 
Neuilly-sur-Seine, France, assignor to S. I. 





P. P., Paris, France.—1,780,536. 
Process for Cracking Petroleum Oil. 
Robert T. Pollock, New York, N. Y., as- 


signor to Universal Oil Products Company, 
Chicago, Ill.—1,781,128. 

Art of Refining Hydrocarbons. Eugene 
Cc. Herthel, Chicago, Ill., assignor to Sin- 
clair Refining Company, New York, N. Y. 
—1,781,388. 

Apparatus 
Petroieum 


Fractionally Extracting 
with Alcohol. 
Theodore A. Werkenthin, Lima, Ohio, as- 
signor to the Solar Refining Company, 
Lima, Ohio.—1,781,420-1. 

Process of Manufacturing Color Lakes 
from Petroleum. Gellert Alleman, Swarth- 


for 
Hydrocarbons 


more, Pa., assignor to Sun Oil Company, 
Philadelphia, Pa.—1,781,772. 
Art of Cracking Hydrocarbons. Horace 


K. Rogers, Chicago, IIl., 
clair Refining Company, New York, N. Y. 
—1,781,884. 

Art of Cracking Hydrocarbons. John E. 
Bell, Brooklyn, and Edward W. Isom, Lo- 
cust Valley, N. Y., assignors to Sinclair 
Refining Company, Chicago, Ill.—1,782,056. 


assignor to Sin- 


774 


Process for Dewaxing Hydrocarbon Oils. 
Arthur R. Greig, Port Arthur, Texas, as- 
signor to The Texas Company, New York, 
N. Y.—1,782, 467. 

Method of Cracking and Processing Pe- 


troleum Hydrocarbons. John C. Biack, 
Wilmington, Calif., assignor to Gasoline 
Products Company, Inc., Wilmington, Del. 
—1,782,676. 

Process for Cracking Hydrocarbon Oil. 
Joseph G. Hawthorne, Kansas City, Mo., 
assignor to Walter Martin Cross.—1,782,- 
686. 


Process and Apparatus for Treating Oil. 
Jean Delattre-Seguy, Chicago, Ill, assignor 
to Universal Oil Products Company, Chi- 
cago, Ill.—1,782,809-11. 

Method and Apparatus for Cracking Hy- 
drocarbon Oils. Richard J. Dearborn, Sum- 
mit, N. J., assignor to the Texas Company, 
New York, N. Y.—1,783,010. 


Coal and Organic Products 

Manufacture of High-Purity Carbon. 
Daniel Gardner, Rueil, France.—1,780,154. 

Process for the Evolution of Hydrocyanic 
Acid. Hans Lehrecke, Frankfort, Germany, 
assignor to the Roessler & Hasslacher 
Chemical Company, New York, N. Y.— 
1,780,196-8. 

Water-Soluble Product Derived from the 
Fatty Acids Occurring in Wool Fat and 
Process of Preparing the Same. Alfred 
Thauss, Deutz, and Gustav Mauthe, Hol- 
weide, Germany, assignors to General Ani- 
wae Works, Inc., New York, N. Y.— 
1,780,252. 


Copies of Patents 


Complete specifications of any 
United States patent may be ob- 
tained by remitting 10c. to the 
Commissioner of Patents, Wash- 
ington, D. C. 

Photostatic copies of foreign 
patents may be obtained at the 
same address, prices being for- 
warded on application. 








Oxidation of Fats, 
Wilhelm Pungs, 
assignor to I. G. 
gesellschaft, 
632-4. 

Treatment of 
oe Lessing, 


Waxes, and Resins. 
Ludwigshafen, Germany, 
Farbenindustrie Aktien- 
Frankfort, Germany.—1,780,- 


Carbonaceous Materials. 
London, England.—1,780,- 


Process of Preparing Ethyl 
Arthur R. Cade, Pittsburgh, Pa., assignor 
to Carbide & Carbon Chemicals Corpora- 
tion.—1,781,050. 

Method and Apparatus for Processing 
Materials by Means of Gases. Ben Forrest 
Uhl, Richmond Hill, New York, N. Y., as- 
signor to Industrial Spray-Drying Corpora- 
tion, New York, N. Y.—1,782,054. 

Process for the Purification of Triaryl 
Phosphates. Wilfrid Gibson and Charles 
Royston Henshaw, Blackley, Manchester, 
England, assignors to Imperial Chemical 
Industries Limited, Westminster, England. 
—1,781,225. 

Method and Apparatus for Distilling 
Solid Carbonaceous Material. Henry L. 
Doherty, New York, N. Y.—1,781,871. 

Zeolite. Alphons O. Jaeger and Johann 
A. Bertsch, St. Louis, Mo.; said Jaeger 
assignor to the Selden Company, Pitts- 
burgh, Pa.—1,782,353. 

Method of Froducing Rosin Oil. Joseph 
N. Borglin, Kenvil, N. J., assignor to Her- 
cules Powder Company, Wilmington, Del.— 
1,782,401. 

Active Carbon and Process for Making 
Same. Johannes van Loon, Deventer, Neth- 
erlands.—1,782,493. 

Process of Purifying Anthracene. Charles 
J. Thatcher, New York, N. Y.—1,782,488. 


Esters. 





Coke and Process of Producing the Same. 
Alfred H. White, Ann Arbor, Mich., as- 
signor to The Regents of the University of 
Michigan.—1,782,556. 

Manufacture of Alkyl Formates. Rudolf 
Wietzel, Lud--igshafen, Germany, assignor 
to I. G. Farvenindustrie Aktiengesellschaft, 
Frankfort, Germany.—1,782,591. 

Method of Producing Products of Hydro- 
genation of Alkylated Phenols. Hans Jor- 
dan, Berlin-Steglitz, Germany, assignor to 
Chemische Fabrik auf Actien, Berlin, Ger- 
many.—1,782,621. 

Gas Producer. Anson K. Bradley, Wor- 
cester, Mass., assignor to Morgan Construc- 
tion Company, Worcester, Mass.—1,782,677. 

Process of Catalytically Hydrogenating 
Aromatic Amino Compounds and Products 
Produced Thereby. Felix Klingemann, 
Mainkur, Wilhelm Lommel, Wiesdorf, Ernst 
Korten, Fechenheim, and Theodor Goost, 
Leverkusen, Germany, assignors to I. G. 
Fer emnnmntere Aktiengesellschaft.—1,782,- 
‘ . 

Process of Producing Compositions Con- 
taining Compounds of Alginic Acid and 
Product Thereof. Laurie Lorne Burgess, 
Cambridge, Mass., assignor to Plastic, Inc., 
Keene, N. H.—1,782,887. 

Manufacture of Solvents. 
James, Pittsburgh, Pa., 
ence P. Byrnes, trustee, Sewickley, Pa.— 
1,782,963-4. 

Method of Treating Ethyl Alcohol. Carl 
Haner, Moylan, Pa., assignor to Publicker, 
Inec., Philadelphia, Pa.—1,783,086. 

Manufacture of Activated Carbon. Rudolf 
Defris, Stockerau, and Robert WaAlder, 
Vienna, Austria.—1,783,110. 


Joseph Hidy 
assignor to Clar- 


Inorganic Processes 


Double-Superphosphate Manufacture. 
liam Barkley King, Columbia, Tenn., as- 
signor to Armour Fertilizer Works, Chi- 
a Ill.—1,780,620. 

ocess of and Apparatus for Slaking 
Lime. William H. Henderson, Youngstown, 
Ohio.—1,780,821. 

Brine-Tank Evaporation Unit. John 
Karmazin, Detroit, Mich.—1,780,930. 

Method for Refining Antimony by Elec- 
trolysis of Acid Electrolytes. Heinrich 
Roscher, Hamburg, Germany, assignor to 
yet YT Affinerie, Hamburg, Germany. 
~—i,é , . 

Process of Manufacturing High-Grade 
Zine Oxide. Frederic E. Pierce, New York, 
N. Y.—1,781,702. 

Process for Fixing or Recovering Chlo- 
rine. Edwin O. Barstow, Midland, Mich., 
assignor to the Dow Chemical Company, 
Midland, Mich.—1,781,830. 

Production of Hydrogen. Frederick T. 
Snyder, New Canaan, Conn.—1,781,935. 

Method of Making Hydrogen Peroxide. 
James B. Pierce, Jr., Charleston, W. Va., 
assignor to Barium Reduction Corporation, 
Charleston, W. Va.—1,781,859. 

Recovery of Sulphur from Pyrites. 
mone F. Bacon, Bronxville, N. 

Manufacture of Ceramic Products. 
tor Moritz Goldschmidt, Olso, 
1,782,295. 

Elimination of Sulphur Compounds from 
Gases. Gustav Wietzel and Josef Jannek, 
Ludwigshafen, and Fritz Fried, Mannheim, 
Germany, assignors to I. G. Farbenindus- 
trie Aktiengesellschaft, Frankfort, Ger- 
many.—1,782,590. 

Acid-Phosphate Plant. Ingenuin Hechen- 
bleikner, Charlotte, N. C., assignor, by 
mesne assignments, to Chemical Construc- 
tion Corporation.—1,782,821-4. 

Process for Obtaining a Catalytic Gel. 
Ernest B. Miller and Gerald C. Connolly, 
Baltimore, Md., assignors to the Silica Gel 
Corporation, Baltimore, Md.—1,782,857. 


Wil- 


Ray- 
Y.—1,782,- 


Vic- 
Norway.— 


Miscellaneous Processes and Equipment 


Gyratory Crusher. Richard Bernhard, 
Allentown, Pa., assignor to Traylor Engi- 
neering & Manufacturing Company, Allen- 
town, Pa.—1,780,459. 

Apparatus for Separating Liquids into 
Constituents by Distillation and Rectifica- 
tion. Adolf Messer, Frankfort, Germany. 
—1,780,563. 

Acid-Sludge Burner. Frank J. McDevitt, 
St. Louis, Mo.—1,780,653. 

Filtering Device. Frank W. Young, 
Verona, N. J.—1,780,777. 

Filter Bed. Andrew Lenderink, Kalama- 
zoo, Mich.—1,780,791. 

Fractionating Apparatus. Wayne Z. 
Friend, Charleston, W. Va., assignor to 
Baltimore Gas Engineering Corporation.— 


1,780,818. 
Evaporator. Harlan W. How, Buffalo, 
N. Y., assignor to Buffalo Foundry & Ma- 


chine Company, Buffalo, N. Y.—1,782,143. 

Centrifugal Drier. Lee B. Green, Lake- 
wood, Ohio, assignor to the Borden Com- 
pany, Warren, Ohio.—1,782,264. 

Apparatus for Cooling Fluids. Henry F. 
Merriam, West Orange, N. J., assignor to 
General Chemical Company, New York, 
N. Y.—1,782,435. 
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Olsen Elected President 
Of A. I. Ch. E. 


WO GROSS misconceptions about 

Southern pines have been respon- 
sible for the failure to develop a white- 
paper industry in the South, according 
to Dr. Charles H. Herty, whose public 
address before the American Institute 
of Chemical Engineers featured the an- 
nual meeting held in New Orleans, Dec. 
8 to 10. The first is the belief that 
all such pine is too high in resin con- 
tent for ordinary paper-making proc- 
esses. While this is true of the heart- 
wood of the large and older pines, Dr. 
Herty said most emphatically that it is 
not true of the sap wood of the younger 
slash pine. The second misconception 
is that the resin is a natural constituent 
always present in Southern pine. 
Actually it is the result of pathological 
action as the tree heals its wounds. 

To prove his point, Dr. Herty cut 
50 younger trees up to 8 in. diameter and 
had analyses made of the resin content. 
These showed no more or even less resin 
than the usual Canadian spruce. The 
wood was shipped to a sulphate mill 
and given standard treatment to produce 
a high-grade pulp, which required less 
bleaching than the Canadian product. 

Disclaiming any discovery of a radi- 
cally new process, Dr. Herty declared 
most emphatically that what the South 
needs is “the application of sound prin- 
ciples of chemical engineering in de- 
veloping its natural resources and native 
wealth and not new discoveries or 
epoch-making inventions. Modern chem- 
ical engineering practice backed by com- 
plete chemical control has made success- 
ful many unpromising developments 
such as pinewood distillation and sul- 
phur recovery. The Southern indus- 
tries that most need this influence now 
are paper, salt, and sugar.” 


ORE than 200 chemical engineers 

and guests attended the technical 
sessions, at which the fifteen papers re- 
ported elsewhere in this issue were pre- 
sented and discussed. Plant visits were 
made to the Marerro works of the 
Celotex Company and the Baton Rouge 
refinery of the Standard Oil Company 
of Louisiana. Following the meeting 
a large party chartered a special train 
for a two-day trip to New Iberia, 
through the historic Teche and Evange- 
line country west of New Orleans, where 
great natural resources are awaiting 
chemical engineering development. Other 


groups visited plants in Bogalusa, La., 
and Hattiesburg, Miss, 

Intense interest among members cen- 
tered in discussion of an amendment 
proposed in a petition submitted by 
Dr. A. C. Langmuir and 22 other 
members which had for its purpose 
the return to the institute’s constitu- 
tion the requirement of “proficiency in 
chemistry” recently displaced by bal- 
lot vote of the membership in favor 
of “proficiency in chemical engineer- 
ing.” In considering the proposed 
amendment prior to the annual meeting, 
the council voted eleven to two to favor 
its defeat so a representative committee 
might give more thorough study to the 
problems of the definition involved. 

At the annual business session, follow- 
ing animated discussion by twenty or 
more members, it was voted, 43 to 17, 
that the meeting also go on record in 
opposing the amendment. It was further 
decided that in submitting the amend- 
ment to the membership prior to Jan. 1 
it should be accompanied by two state- 
ments summarizing the viewpoints. 

Prof. John C. Olsen, of the Poly- 
technic Institute of Brooklyn, was 
elected president by the ballot of mem- 
bership reported at this meeting. The 
new vice-president is John Van Nos- 
trand Dorr, president of the Dorr Com- 
pany. Frederic J. Lemaistre, for the 
past year executive secretary, was 
elected secretary to succeed Dr. H. C. 
Parmelee. Dr. Martin H. Ittner, of 
Jersey City, and Dr. David Wesson, of 
Montclair, were re-elected as treasurer 
and auditor, respectively. The four new 
directors elected were Prof. Harry A. 
Curtis, of Yale: Robert E. Wilson, of 
the Standard Oil Company of Indiana; 
Webster N. Jones, of the B. F. Good- 
rich Company; and J. Leroy Bennett, 
of the Hercules Powder Company. 

& 


Solid Carbon Dioxide 
In Argentina 


N A report from Assistant Trade 

Commissioner M. T. Houghton, 
Buenos Aires, it is stated that there 
are two plants producing solid carbon 
dioxide in Argentina, the St. Hermanos 
and the Simon Mattoldi. The St. 
Hermanos plant uses coke to produce 
the gas and compresses it in three 
stages of 11, 18, and 70 atmospheres 
pressure. The Simon Mattoldi plant, 
also a large producer of alcohol, obtains 
its gases from the fermentation of mo- 
lasses, used in producing alcohol. 
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Third International 
Coal Conference 


THIRD international conference on 

bituminous coal will be held at the 
Carnegie Institute of Technology in 
November, 1931, according to a recent 
announcement made by Dr. Thomas S. 
Baker, president of the Institute of 
Technology and organizer of the first 
two international congresses. 

The purpose of the congress, Pres- 
ident Baker announced, will be similar 
to that of the meetings held in 1926 and 
1928: to present for discussion the re- 
sults of recent studies of coal. Particular 
attention will be paid to the economics 
of the new methods and processes that 
are being evolved, he indicated. 

The program will include papers on 
carbonization, liquefaction and gasifica- 
tion of coal; byproducts of coal; the 
mechanism of combustions; cleaning of 
coal and its preparation for the market; 
pulverized fuels; power plants; and 
domestic heating. The discussions will 
be confined to coal above ground. 
Beginning at the mouth of the mine, 
however, practically every phase of 
distribution and consumption will be 
treated by outstanding authorities in the 
several fields. 


+ 


Chemical Trade Appoints 
Employment Committee 


HE Chemical Division Committee 

of Emergency Employment Commit- 
tee for the Borough of Manhattan, New 
York City, was organized on Nov. 26 by 
Horace Bowker, chairman. The com- 
mittee is: Horace Bowker, chairman, 
president, American Agricultural Chem- 
ical Company; A. W. Goeller, treasurer, 
American Agricultural Chemical Com- 
pany; George A. Benington, president, 
Bowker Chemical Company; Howard 
Huston, secretary, executive committee, 
American Cyanamid Company; Charles 
E. Adams, chairman of the board, Air 
Reduction Company; Joseph Turner, 
president, Jos. Turner & Company: 
Herman, B. John, manager, Grasselli 
Chemical Company; H. R. Wemple, 
sales manager, Texas Gulf Sulphur 
Company; Ralph E. Dorland, manager, 
Eastern office, Dow Chemical Company ; 
Edwin M. Allen, president, Mathieson 
Alkali Works; Robert T. Baldwin, sec- 
retary, The Chlorine Institute, Inc., and 
Louis Neuburg, vice-president, Warner 
Chemical Company. 





Methanol Approved for 
Anti-freeze Use 


N RESPONSE to a request by the 

producers of synthetic methanol, the 
U. S. Bureau of Mines has investigated 
the effect of methanol on health, and the 
preliminary results have been published 
by R. R. Sayers, chief surgeon, U. S. 
Bureau of Mines; surgeon, U. S. Public 
Health Service; and W. P. Yant, super- 
vising chemist, health laboratory section, 
U. S. Bureau of Mines, Pittsburgh Ex- 
periment Station, Pittsburgh, Pa. 

he Bureau of Mines experts con- 
clude that the reasonable use of 
methanol as anti-freeze for automobile 
radiators involves no danger to health. 
(he full summary and conclusions of 
the report follow : 

“The information which the Bureau 
ot Mines has obtained to date indicates 
that there is no hazard to health from 
the reasonable use of methanol for anti- 
lreeze purposes. Many of the conditions 
of exposure to vapor and by contact with 
the skin, which were observed in the 
manufacture of methanol and for which 
no health hazard was found, are very 
comparable to the degree of exposure 
observed in usage as an anti-freeze. 
\lso the exposures in both cases are 
below those which laboratory experi- 
ments with animals have indicated to be 
harmful. 

Che investigation is being continued 
lor the completion of information on 
the toxicity of methanol, particularly 
from the viewpoint of obtaining more 
comprehensive data regarding allowable 
concentrations for industrial uses and 
lor investigating further the mechanism 
of methanol poisoning. Also, while 
there are no reasons to believe danger 
to health will occur in the use of the 
product as an anti-freeze, the Bureau of 
Mines will observe its use throughout 
the present winter, as this procedure is 
always desirable where new uses of 
products involve the question of hazard 
to health. 

“The following conclusions and recom- 
mendations are based on studies and ob- 
servations to date. 

“Observations made by the Bureau of 
Mines have indicated that there is no 
danger of poisoning from the reasonable 
use of methanol as an anti-freeze for 
automobile radiators. 

“The evidence that methanol poison- 
ing has been caused by absorption 
through the skin is rare and inconclusive. 

“Practically continuous exposure to 
low concentrations and short intermit- 
tent exposure to high concentrations of 
methanol cause no apparent harm; but, 
on the other hand, continued exposure 
to high concentrations will cause serious 
poisoning. 

“All methanol, whether made by wood 
distillation methods or synthetic meth- 
or whether it is crude, refined, or 
highly purified, is poisonous when taken 
internally. It will cause serious poison- 
ing, blindness, and possibly death when 
as little as 2 oz. is taken into the 
stomach 

“To avoid misuse it is recommended 
that in the future all anti-freeze meth- 


ods, 


anol be brightly colored to enable garage 
attendants and the public to identify it 
as methanol; and to warn against mis- 
use, particularly for beverage purposes. 

“The largest producers of methanol 
anti-freeze label their containers so as 
to call attention to the hazards of misuse 
of methanol and also issue information 
and instructions to garage attendants 
and the consuming public warning 
against its misuse. It is recommended 
that these precautionary measures be 
adopted by all producers.” 


* 
A. S. M. E. Forms Process 
Industries Committee 


A’ A conference of the Process In- 
dustries Committee of the American 
Society of Mechanical Engineers held 
in New York on Dec. 3 during the 
regular annual meeting of the society, 
steps were taken toward the formation 
of a Process Industries Division. The 
committee elected as chairman Prof. 
Carlo Harrington, of Buffalo Uni- 
versity. Victor Wichum, chief engineer 
of C. J. Tagliabue Mfg. Company, 
srooklyn, was made secretary. A com- 
mittee of three representing the Amer- 
ican Institute of Chemical Engineers 
included Crosby Field, C. O. Brown, 
and C. R. Downs. During the meet- 
ing it’ was proposed that a joint com- 
mittee representing both the A.S.M.E. 
and the institute should, if the plan 
meet with the approval of the two 
organizations, be appointed to 
ordinate activities. Further members 
of the Process Industries Committee are 
to be appointed within the next few 
weeks, and it is expected that sufficient 
interest will be evident to justify ap- 
proval of the group as a separate divi- 
sion of the society. 

In outlining the scope of the proposed 
division, Professor Harrington  ex- 
plained that the new group would deal 
with the engineering phases of design, 
manufacture, and operation of equip- 
ment in industries in the process field, 
and that the industries concerned in- 
cluded chemicals, coal-tar products, ex- 
plosives, coal processing, sugar refining, 
pulp and paper, cement and lime, soap, 
fertilizer, paint and varnish, rubber, 
ceramics and glass, vegetable oils, food 
processing, and leather. 


co- 


” 
New Salt Company for 
British Columbia 


HE Arden Vancouver Salt Com- 

pany has purchased a site at False 
Creek, Vancouver, with a view to con- 
structing a plant for grinding and mill- 
ing salt. An initial outlav of about 
one hundred thousand dollars is in- 
volved in the purchase of the property 
on the water frontage. Building is to 
commence at once, and the plant will be 
ready to start production by Feb. 1, 
according to H. P. Lougheed, secretary 
of the firm. The Arden Salt Company 
of California, which has been a factor 
in the British Columbia market for some 
time, has withdrawn, and the Van- 
couver company is taking its place. 





New Denaturant for 
Industrial Alcohol 


LCOTATE, a new denaturant, will 

be substituted for methanol in all 
completely denatured alcohol formulas, 
effective Jan. 1, according to an an- 
nouncement by Dr. J. M. Doran, Com- 
missioner of Industrial Alcohol. Elim- 
ination of methanol in specially dena- 
tured formulas also is contemplated, but 
Commissioner Doran explained on Dec. 
11 that such action will require further 
consideration before it is made effective. 
The Commissioner’s decision to abandon 
the use of the poisonous denaturant had 
been anticipated for some time, as chem- 
ists of the Bureau of Industrial Alcohol 
had been working on the development of 
a non-poisonous but bootleg-proof de- 
naturant for the past three years. Ac- 
tion by Commissioner Doran probably 
was hastened by renewed agitation in 
Congress this session against continued 
use of toxic denaturants in industrial 
alcohol, although an amendment to this 
effect proposed by Representative Lin- 
thicum, of Maryland, chairman of the 
unofficial Committee for Modification of 
the Volstead Act, to the Treasury De- 
partment appropriation bill was voted 
down 106 to 54 on Dec. 5. 

Alcotate is a derivative obtained from 
California petroleum in the cracking 
process and is extremely obnoxious both 
in odor and taste. Commissioner Doran 
is convinced that the new denaturant 
cannot be removed from industrial al- 
cohol by any chemical process, thus pre- 
venting the use of alcohol so denatured 
as a beverage. It has been subjected by 
the Bureau’s laboratery to all known 
“bootleg” treatments, such as filtering 
through carbon and fractional distilla- 
tion in column stills. 

The present completely denatured for- 
mulas to which, said Mr. Doran, an in- 
creasing number of fatalities has been 
attributed, contain 4 per cent of natural 
wood alcohol and three-quarters of one 
per cent of aldehol. The new formulas 
will substitute for the wood alcohol 
1 per cent of alcotate and increase the 
aldehol content to 1 per cent. 


° 
Insecticide Manufacturers 
Hold Convention 


HE annual meeting of the Insec- 

ticide and Disinfectant Manufac- 
turers’ Association was held at the Hotel 
McAlpin, New York City, Dec. 8-10. 
In addition to transaction of regular 
business, including reports of officers 
and committees, several papers were 
read. 

At the closing session on Dec. 10, 
Robert C. White, of the R. C. White 
Chemical Company, Philadelphia, was 
re-elected president. Other officers in- 
clude: Evans E. A. Stone, of William 
Peterman, Inc., New York City, first 
vice-president; E. B. Loveland, Stanco 
Distributors, Inc., second vice-president ; 
Harry W. Cole, Baird & McGuire, 
Holbrook, Mass., secretary; and John 
Powell, New York City, treasurer. 
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NEWS FROM WASHINGTON 


By Paul Wooton 


Washington Correspondent of Chem. & Met. 


UBLICATION by the Bureau of 

Mines of a preliminary report in 

which Dr. R. R. Sayers, chief of 
the health and safety branch, states 
that his investigation indicates no dan- 
ger of poisoning from the reasonable 
use of methanol as an anti-freeze, was 
followed immediately by a statement 
from Henry C. Fuller, consulting chem- 
ist of Washington, D. C., declaring that 
methanol is “a sure and certain poison 
no matter how it is used,” and charging 
that the Bureau’s report may lull the 
public into an unwarranted feeling of 
security. 

It is estimated that 30 per cent of the 
production of methanol now is finding a 
market as an anti-freeze in competition 
with denatured ethyl alcohol, glycerine, 
and prestone. 

Mr. Fuller raises the question whether 
there are any purposes for which meth- 
anol is now employed that cannot be 
served just as well by solvents that are 
“comparatively innocuous,” and an- 
swers it by stating “it would seem that 
in our economic life the public health 
can best be conserved by dispensing with 
its use to the minimum limit.” In Mr. 
Fuller’s opinion the traffic in methanol 
ought to be regulated just as rigidly 
as the traffic in other poisons, and he 
suggests that where it has to be handled 
for manufacturing purposes it should 
be properly denatured and sold under 
restrictions similar to those applying 
to industrial alcohol. 

The investigation of the Bureau of 
Mines was undertaken under a co-oper- 
ative agreement with the Carbide & 
Carbon Chemicals Corporation, DuPont 
Ammonia Company, and the Commer- 
cial Solvents Corporation. This is em- 
phasized in the statement by Mr. Fuller, 
who sets against the findings of the 
Bureau a report quoting Reid Hunt, 
Birch-Hirschfield, Pohl, Dr. R. H. 
Price, assistart medical director of E. I. 
duPont de Nemours & Company, and 
other scientists. 


HE Bureau’s investigation entails 
a laboratory study of the toxicity 
of methanol when acquired by inhalation 
and skin absorption, and a field investi- 
gation of the amount of methanol vapor 
to which persons are exposed in closed 
cars and in private and public garages 
due to the escape of vapor from the 
radiator, or spillage and drip. The ex- 
posure of the garage or filling station 
attendant while dispensing methanol 
also is considered. The conditions un- 
der which the tests are being made 
range from normal operating conditions 
to overheated engines and boiling radi- 
ators. 
The findings in the Bureau’s prelimi- 
nary report are based upon an investi- 


gation of the exposure and health expe- 
rience in the manufacture of methanol, 
as this has afforded information based 
on long experience productive of earlier 
information on continued exposure than 
could be obtained to date from a study 
of its use as an anti-freeze. The con- 
ditions of exposure prevailing in four 
plants have been surveyed and physical 
examination of 36 men who have worked 
in these plants for periods of a few 
months to 10 to 15 years revealed no 
acute or chronic illness and no defective 
vision or eye pathology attributable to 
methanol. Blood and urine analysis 
revealed no indication of deleterious 
action, although methanol was found in 
both in a considerable number of cases 
after comparatively severe exposure 
during several hours’ work. This sub- 
stantiates past experience, according to 
Dr. Sayers, that certain amounts of 
methanol can be acquired without ap- 
parent harm. 


ANY of the conditions of exposure 

to vapor and by contact with the 
skin, observed in the manufacture of 
methanol, for which no health hazard 
was found, are described as comparable 
to the degree of exposure observed in 
tie use of methanol as an anti-freeze. 
line exposures in both cases, says Dr. 
Sayers, are below those which labora- 
tory experiments with animals have in- 
dicated to be harmful. 

The Bureau’s investigation will be 
continued for the purpose of obtaining 
more comprehensive data regarding 
allowable concentrations for industrial 
uses and for investigating further the 
mechanism of methanol poisoning. 
While Dr. Sayers is satisfied that there 
is no danger to health in the use of 
the product as an anti-freeze, both he 
and W. P. Yant, supervising chemist 
in the health laboratory at the Pitts- 
burgh experiment station, will continue 
to observe its use this winter with a 
view to supplementing, if necessary, 
their conclusions and recommendations, 
presented below. 


PERATION of the new class 
freight rate scales again has been 
postponed ostensibly because of the in- 
ability of the railroads to complete prep- 
aration of the tariffs before April 1. 
Even longer postponement of the rates 
intended by the Interstate Commerce 
Commission to become effective last 
November is probable, as both Eastern 
and Western roads have asked for re- 
consideration by the Commission, de- 
claring that its findings do not afford a 
sufficient increase in revenues. 
Revision of the interstate class rate 
structure in Eastern territory probably 
is of more importance to the chemical 
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industry than any previous rate decision 


by the federal commission. Rates on 
freight of the first four classes have 
been materially increased. These in- 
clude most of the finer chemical prod- 
ucts. Rates on fifth and sixth class 
freight, which, generally speaking, in- 
clude heavy raw materials and chemical 
products of low grade, show little, if 
any, increase. In asking for reconsider- 
ation by the Commission, the railroads 
stress the failure of the Commission to 
step up rates in classes embracing the 
largest proportion of class freight traffic. 

The Interstate Commerce Commission 
has amended the regulations governing 
transportation of dangerous articles by 
freight to permit shipment in tank cars 
of anhydrous hydrofluoric acid, which 
is used for the manufacture of difluo- 
dichloro-methane, the new refrigerant 
developed by General Motors research 
laboratories. 


F CONCESSIONS made by the gov- 

ernment in consideration of the new 
regulations governing industrial alcohol 
are incorporated in the final draft, the 
alcohol-using trades will have won their 
fight for elimination of the principal 
objectionable features contained in the 
original draft. The regulations will be 
issued in final form.in the near future 
and presumably will become effective 
Jan. 1. At a final meeting of the ad- 
visory council organized by J. M. Doran, 
Commissioner of Industrial Alcohol, to 
represent the trades affected, both Com- 
missioner Doran and A. W. W. Wood- 
cock, Director of Prohibition, expressed 
assent to eliminating a provision that 
would have made the seller responsible 
for unlawful diversion by the buyer of 
products in which alcohol is a con- 
stituent. The representatives of the 
alcohol-using trades also received some 
assurance that the regulations setting up 
joint control by the Department of 
Justice and the Treasury Department 
over the issuance of permits also will 
be medified with a view to eliminating 
delays promising to interfere with man- 
ufacturing operations. A restatement of 
such provisions will be submitted to the 
advisory council for criticism before the 
regulations are issued. 

An attempt on the part of manufac- 
turers of completely denatured products 
to eliminate the use of methanol as a 
denaturant is seen in the permission 
granted to them by Commissioner Doran 
to reduce temporarily from 4 to 2 per 
cent the proportion of natural wood 
alcohol in products made under com- 
pletely denatured alcohol formula No. 5, 
provided that the aldehol content is in- 
creased from three-quarters of one per 
cent to 1 per cent. This modification 
of the No. 5 formula is nominally effec- 
tive until Jan. 1 but may be terminated 
at a slightly earlier date. Short sup- 
plies of the natural wood alcohol are 
attributed to the demand for its use in 
anti-freeze solutions, but the question 
has arisen in some quarters why the 
ethyl alcohol manufacturers failed to 
assure themselves in advance of an 
adequate supply of methyl alcohol for 
use as a denaturant of their product. 
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Industrial Conditions in France 
Show Improvement 


National Equipment Bill Expected to 
Aid Home Manufactures 


From Our Paris Correspondent 


CCORDING to indications, the 
A cconomica depression is lessening. 
Industrial and chemical shares, 
for instance, have risen appreciably, 
confirming the optimistic outlook of 
recent days. A slight rise in the prices 
of raw materials confirms this favor- 
able impression. It should be noted that 
the slump of prices for raw materials 
did not affect retail prices, which re- 
mained high, thus holding up the cost 
of living. 

Another stimulant for trade will be 
the coming into force of the national 
equipment bill, which, according to 
rumors, will be voted shortly. For five 
years the state will supply the main 
home industries with orders worth 
seventeen and a half billion French 
francs, thus helping the aforesaid indus- 
tries to recover from the present com- 
mercial crisis, 

A few words should be said on the 
League of Nations’ Economic Commit- 
tee activities at Geneva. The Economic 
Committee now holds an international 
custom conference between all members 
of the League, the custom truce first 
proposed having been replaced by an 
economical concerted action agreement, 
but so far no definite results have been 
known. 

The British delegation favored the 
lowering of all existing custom tariffs; 
the French delegation contended that 
all present custom tariffs which are 
more or less the same as in 1927 should 
be maintained and that only partial ad- 
justments clearly defined should be 
made. The Dutch delegation’s proposi- 
tion seems to rally the majority of 
voters, as it divides all nations into two 
groups, one which though refusing to 
tie itself by free trade tariffs endeavors 
to apply most liberal custom tariffs in 
all dealings with foreign countries, and 
a second which is inclined to readjust 
as liberally as possible but only partially 
its present tariffs, but wishes, however, 
to remain more or less protectionist. 


ENERALLY French industrial cir- 

cles state that the present custom 
tariff is rather too moderate and we 
have already mentioned a striking ex- 
ample: the turpentine producers’ com- 
plaints against all importers of foreign 
turpentine or turpentine substitutes— 
white spirit especially. 

The use of white spirits has increased 
enormously since the World War, for, 
during that period and shortly after, 
white spirit was frequently used as a 
substitute for turpentine, which had 
reached prohibitive price levels. Today 
the prices of turpentine have dropped 
and rosin gatherers of the Landes dis- 
tricts not only ask heavier custom duties 
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on all mineral oil byproducts which may 
be used as substitutes to turpentine in 
the manufacturing of colors but also on 
foreign rosin and turpentines. More- 
over, they want legal steps taken against 
all manufacturers of so-called turpen- 
tine-made goods such as colors, floor 
waxes, varnishes, etc., if these goods 
are partly made with turpentine substi- 
tutes, however small this part may be. 
Turpentine is used also as raw mate- 
rial in the manufacture of raw camphor. 
The Société Alsacienne de Produits 
Chimiques produces at La Rochelle up 
to 2,000 kilos of synthetic camphor per 
day. The manufacture of synthetic 
camphor is less remunerative at present, 
however, as its price per kilo has 
dropped from 29 to 20 fr., but even at 
that price it was said at the last share- 
holders’ meeting that the manufacture 
of synthetic camphor was not unprofit- 
able. This statement appears to be too 
sanguine, for the above named firm lost 
4,000,000 French francs in 1929. The 
main disadvantage of the process used 
is that only part of the turpentine is 
transformed into synthetic camphor, 
which yields many byproducts such as 
limonen, dipenten, etc., which up to now 
cannot find a market. Presumably the 
Société Alsacienne de Produits Chimi- 
ques will separate by distillation nopinen 
which cannot be totally transformed into 
camphor. In the latter case turpentine 
not having been submitted to chemical 
action after separation from nopinen 
may be sold at a favorable price. This 
is undoubtedly one of the reasons which 
will cause this process to be adopted. 
Turpentine, it should be remembered, 
is used not only in the synthesis of cam- 
phor but also in that of terpine and 
terpineol, the latter producing byprod- 


ucts difficult to dispose of. Recently 
endeavors were made to sell them 
mixed with pure turpentine. The rosin 


gatherers of the Landes districts im- 
mediately took legal steps against the 
manufacture of this mixture, since, for 
obvious reasons, the manufacturer had 
omitted to mention that his product was 
not pure turpentine. 

Should the Dutch proposition be 
adopted at Geneva the Economic Com- 
mittee of the League of Nations will 
have to draw a double international 
agreement according to the country 
dealt with. Other points besides cus- 
tom tariffs are being warmly discussed 
at Geneva such as the definition of a 
nation’s financial credit, the organiza- 
tion and co-operation of the different 
international markets, international rail- 
ways agreements, etc., and all these ques- 
tions have to undergo several changes 
and alterations when discussed before 
being approved by all. 





The president of the Société d’Elec- 
tro-Chimie, Electro-Metallurgie & des 
Aciéries Electriques d’Ugine, M. Henry 
Gall, died recently. He was one of the 
leading French manufacturers of elec- 
tro-chemical products, chlorates, calcium 
carbide, and cyanamide. During the 
war he was elected president of the 
Society of Civil Engineers of France. 


° 


Hearings Held on Salt 
Cake Dumping 


ALT CAKE was the subject of a 

hearing before the Bureau of Cus- 
toms on Dec. 5-6. A charge that Ger- 
man salt cake had been dumped in 
domestic markets had been charged. 

Representing the Sodium Products 
Corporation of San Francisco, Calif., 
as its attorney, Jesse Crawford stated 
that there was a “dumping” of from 
13,000 to 14,000 tons of German salt 
cake on United States markets during 
the first four months of 1929. This, 
he stated, exceeded by over 2,000 tons 
the total imports of salt cake into this 
country in 1927 and it is something 
from which the domestic producers need 
relief. 

Placing any substantial duty upon 
foreign salt cake imported into the 
United States would very likely increase 
the cost of producing kraft paper in the 
United States, for which commodity 
salt cake is a necessary raw material, so 
as to make it impossible for American 
kraft paper concerns to produce in com- 
petition with outside companies, and 
thereby result in their going out of 
business, it was stated by Oliver M. 
Porter, manager of the National Kraft 
Paper Manufacturers’ Association. 

American industries dependent upon 
salt cake for their business have decided 
that they need a free duty on foreign 
salt cake in order to continue successful 
operation. It was impossible for Ameri- 
can kraft paper producers to obtain 
adequate domestic supplies of salt cake 
during the early part of 1929, Mr. Porter 
said, because there was a shortage of 
that product in this country. There- 
fore, he stated, the importation of Ger- 
man salt cake was necessary and there 
was clearly no “dumping” of that com- 
modity on our markets. “We strongly 
object to any increases in duty on for- 
eign salt cake which would substan- 
tially increase our costs,” he said. 

Arthur J. Siegel, vice-president of 
the M. Gottesman & Company, Inc., 
New York City, said that an analysis 
of the facts indicate that there was no 
“dumping” of German salt cake on 
American markets during the period in 
question. “Prices did not decline as a 
result of these foreign importations, as 
there was a scarcity of salt cake in 
the United States at that time.” The 
American consumers of this product are 
actually dependent upon foreign impor- 
tations. 

The matter was taken under advise- 
ment, with no indication given regard- 
ing whether or not an anti-dumping 
order would be recommended. 
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Developments in Gas Liquefaction 


In Germany 


Possibility of Reducing Cost of Oxygen 
Regarded as Favorable 


From Our Berlin Correspondent 


culty continues unabated. An in- 

teresting result, however, has 
been the memorandum from the Relief 
Committee of German Science, whose 
membership includes all the higher 
schools and scientific societies, in which 
a stand is taken in the interests of the 
German economic and labor situation, 
as well as of sound sociology and tech- 
nology. It contends that any restric- 
tion in scientific work, apart from the 
danger to Germany’s science in general, 
would represent a serious weakening of 
German producing power and that, 
under no conditions, would it be salutary 
to undertake the reduction of federal 
subventions. 

The consumption of fuels of all sorts 
has improved very slightly or not at all, 
in spite of the advent of the cold sea- 
son. The necessity of price reduction 
all along the line has caused the 
Rheinisch-Westfalische Kohlensyndikat 
to cut prices about 6 per cent from Dec. 
1 on, although costs have not been re- 
duced, but only under the condition that 
mining wages may be lowered, which is 
not certain yet. The Rheinisches 
Braunkohlensyndikat also has effected 
a reduction in the retail price of house 
briquets from 0.80 to 2.0 m. per ton; 
this policy, however, is a sign of suc- 
cessful competition of lignite against 
coal, which began during the war. 

A company has been formed for thor- 
ough exploration of the petroleum de- 
posits in Pomerania. Considerable de- 
posits have been found here as well as 
in the Kassel and Hanover districts in 
recent months. The price situation in 
the petroleum products market is more 
confused than ever. A small group, 
which the Russians have joined, has 
tried to maintain prices, neverthe- 
less underbidding by financially strong 
firms is becoming ever more general. 
The German affiliates of large foreign 
petroleum companies, in connection with 
the German Gasolin A.G., which dis- 
tributes synthetic benzine for the I.G., 
and with the Benzol Association, have 
acquired 51 per cent control of the 
Reichskraftspiritus G.m.b.H. The rea- 
son for this transaction is not yet 
known. 


Tet PERIOD of economic diffi- 


HE accumulation of stocks of coke 

in the western Upper Silesian region 
has caused the Gliickauf works in Hin- 
denburg to shut down. 

Germany’s chemical exports suffered 
their sharpest reverses for the first half 
year of 1930, in comparison with 1929, 
along the line of basic chemicals, acids, 
salt, and so on. The decline was 34 
per cent in quantity and 94 per cent in 


value. The imports of chemicals to 
Germany declined in the same period by 
15 per cent in value, but increased by 
4 per cent in quantity. The synthetic 
nitrogen plant of the Mont Cenis firm, 
which was acquired by the I.G. and shut 
down, is now being operated as an ex- 
perimental plant. 

The preparation of natural phosphate 
into easily soluble fertilizer salt without 
filler, has created a new branch of 
chemical industry. By reduction, phos- 
phorus is produced from mineral phos- 
phate and is then oxidized with steam 
into phosphoric acid by a process of 
Lilienroth, recently improved by B. 
Schatzel. He passes a mixture of phos- 
phorus and steam in regulated flow over 
a Monel metal contact. By suddenly in- 
hibiting the mixture, the phosphoric 
acid is not broken down and the forma- 
tion of phosphorous acid, a difficulty in 
the Lilienroth process, is presented. 


EW developments in gas liquefac- 

tion have opened the possibility of 
reducing very considerably the cost of 
oxygen, so that this gas, which ordi- 
narily is not demanded in great purity, 
becomes available for use in blast fur- 
naces. Liquefaction by means of new 
rectifying columns permits an almost 
perfect separation of the constituents of 
the air and the achievement of very 
pure products. An installation which 
separates 2,000 cu.m. of air each hour 
and produces 5,000 cu.m. of pure nitro- 
gen requires about 0.2 hp. for each k.g. 
of nitrogen. Such installations have 
been running uninterruptedly and auto- 
matically for as much as eight months. 
The reduction of gases containing hy- 
drogen—for example, coke-oven gas for 
ammonia synthesis—has become pos- 
sible through this new _ rectifying 
process. Meanwhile, a blast furnace 
using air enriched with oxygen is being 
placed in operation in the Ruhr district. 
This new installation for oxygen con- 
sumption in a metallurgical plant is 
significant not only from the standpoint 
of fuel technology but also of the regula- 
tion of the product to be obtained. 

For scrubbing ammonia and benzene 
in quantities up to one-half million cu.m. 
of gas, daily, the firm of Walter Feld & 
Company, G.m.b.H., Essen, is building 
a Feld scrubber measuring 4.5 m. in 
diameter and about 12 m. in height. 
The company has already built 26 such 
scrubbers for a daily quantity of 5.8 
million cu.m. of gas. Their applications 
extend to the washing of napthalene, 
ammonia, benzol, alcohol, acetone, gaso- 
line, and so on, The efficacy of the 
washing fluid in these scrubbers is very 
high and hence the size and operating 
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costs of the process are far lower than 
in other systems. The modified Feld- 
Gisner scrubber, for the washing and 
mixing of fluids of different specific 
weights, has long been tried and proved 
in scrubbing phenol from liquors. 

The use of non-oxidizing lubricants 
is required in certain chemical opera- 
tions where oxidizing materials, such as 
potassium chlorate or peroxides, are 
handled. For this purpose the L.G. 
Farbenindustrie offers a solution in the 
form of highly concentrated potassium 
phosphate (K,HPO,). With a specific 
gravity of 1.8, the solution has the prop- 
erties of a medium machine oil at 20 
deg. C. viscosity of 20 Engler deg., and 
at 50 deg. a viscosity of 4 Engler deg. 
It is produced by the neutralization of 
technical phosphoric acid of 48 deg. Bé., 
with solid caustic potash. By the addi- 
tion of water or the removal of undis- 
solved particles the solution is then 
brought to the proper consistency. It 
can also be mixed for special purposes 
with graphite, talc, and other such use- 
ful fillers. 

The explosives developed by Stett- 
bacher, Zurich, and recently reported 
here, were further discussed by Dr. 
Naoum, the eminent expert on explo- 
sives. The action obtained by the 
mixture of the two well-known explo- 
sives, nitrogiycerin and nitropentaery- 
thrite, is not really a new one. Some 
of the conclusions drawn from this de- 
velopment are also somewhat extrava- 
gant. The so-called universal explosive 
is not especially desirable for mining, 
even in cases where high brisance is 
desired, because it unfortunately cannot 
yet compete with perfectly satisfactory 
materials now available at lower prices. 


xo 
Nitrite Tariff Case 
Again Debated 


HE motion of the government to 

dismiss the suit brought by the Nor- 
wegian Nitrogen Products Company, 
challenging the procedure of the Tariff 
Commission, under the so-called flexible 
provisions of the Tariff Act, in investi- 
gating and recommending an increase 
in the rate of duty on sodium nitrite, 
was taken under advisement Nov. 24 by 
the U. S. Customs Court for the First 
Division, sitting specially in Wash- 
ington. 

Following the assessment of duty at 
the rate of 44 cents a pound on sodium 
nitrite pursuant to the proclamation of 
the President issued after the Tariff 
Commission reported the result of its 
investigation, the Nitrogen Products 
Company filed protests in which it was 
claimed that the assessment of the higher 
rate was illegal and without warrant of 
law. The protests also contended that 
“contrary to the recital in the proclama- 
tion the Tariff Commission did not as 
provided by law and the rules of the 
Commission during the investigation 
give reasonable public notice and did 
not afford interested parties a reason- 
able opportunity either to be present or 
produce evidence,” and that therefore 
the proceedings of the Tariff Commis- 
sion were without authority of law. 
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MEN 


IN CHEMICAL ENGINEERING 


J. B. Jounson has been appointed 
superintendent of the Hercules Powder 
Company’s plant at Hercules, Calif., to 
succeed B. F. Bierbauer, who recently 
died. 


FrepericK QO. ANDEREGG, formerly 
associate professor of physical chemistry 
at Purdue University and then senior 
industrial fellow at the Mellon Institute 
of Industrial Research, has opened a 
consulting office on building materials 
and cement products at Pittsburgh. 


Joun C. Ousen, professor of chemical 
engineering at the Polytechnic Institute, 
Brooklyn, N. Y., was elected president 
of the American Institute of Chemical 
Engineers for the coming year at the 
annual meeting in New Orleans on Dec. 
9 Dr. Olsen is the 


one of founders 





of the society and has been active ever 
since in its affairs, as secretary, direc- 
tor, and vice-president. He was educated 
successively at Knox, Johns Hopkins 
and Chicago University, and has de- 
voted his subsequent career to teaching 
Before he came to Brooklyn Polytechnic 
Institute he was head of the chemistry 


department at Cooper Union. Dr 
Olsen is a native of Galesburg, IIL, 
where he was born in 1869. 


CC. FE. Mitier has joined the labora- 
tory of Foster D. Snell at Brooklyn, 
coming from the Puritan Soap Com- 


pany, Rochestet 


lruroporeE N. Hupsrucn has joined 
\merican Potash & Chemical Cor 


New York, for work on tech 


the 
poration, 
nical sales 


W. S. Brimiyorn has been appointed 
superintendent of the Hercules Powder 
Company's plant at Emporium, Pa., to 
succeed |. B. Johnson, who has been 
transterred., 
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VALENTINE C. Smitu, formerly vice- 
president and general manager of Kelly 
Graphite Mills, Stockertown, Pa., has 
resigned to accept a similar position 
with the Bloomsbury Graphite Com- 
pany, at Bloomsbury, N. J. 


H. A. HorrMan, formerly with the 
B. F. Goodrich Company and more re- 
cently chief chemist of the Mason Tire 
& Rubber Corporation, has joined the 
technical organization of the Roessler 
& Hasslacher Chemical Company as a 
member of the rubber division. His 
first technical experience was with Eli 
Lilly & Company at Indianapolis, Ind., 
but he joined the Goodrich concern in 
1910 and was long active there in tech- 
nical development work. 


W. T. Doyie and H. A. TomMiinson 
have been appointed vice-presidents of 
the Sturtevant Mill Company, Boston, 
after being active in equipment design 
and in research as engineers of the com- 
pany. 


Etwin E. Harris, for the past seven 
vears professor of organic chemistry in 
the University of North Dakota, has 
joined the section on derived products 
ot the U. S. Forest Products Laboratory, 
for a new intensive investigation of 
lhgnin 


LAURENCE VV. BuwrTON, since its 
inception a member of the editorial staff 
of Food Industries, has been ap- 
pointed as its editor by the McGraw- 
Hill Publishing Company. Before his 
entrance into editorial work, Dr. Burton 
had long practiced the function of the 
chemical engineer in the manufacture 
and the role of fundamental 
science in industrial technology. After 
graduation as chemical engineer from 
the University of Illinois, where he also 
received his master’s degree, he studied 
bacteriology at Yale University to 
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obtain his Ph.D. degree. He began his 
industrial experience as foreman and 
chemist for canning companies in Wis- 
consin and Illinois, later entering the 
laboratory of Libby, McNeill & Libby. 
During the World War he was with the 
Food and Nutrition Department of the 
Sanitary Corps, and then, after re- 
turning, became director of inspection 
service for the National Canners’ Asso- 
ciation in Illinois. After a _ varied 
connection with this organization, he 
joined the Libby firm again in the gen- 
eral superintendent’s department, finally 
taking charge of operations in the com- 
pany’s Colorado plant. Later he under- 





took development work for the Foulds 
Company, interested in various food 
products, and established and operated 
its plant at Franklin, Ind. In the in- 
terval before he came to the newly 
organized Food Industries, he devoted 
his energy to a consulting practice. 


“Se 
OBITUARY 


Ronert W. Parsons, of the Pitts- 
burgh Plate Glass Company, lost his 
life as a result of an explosion in a 
mine in Ohio which he was inspecting 
with his associates. He was a member 
of the conservation committee of the 
Portland Cement Association and was 
known as an authority on closed circuit 
grinding. 


metallurgical 
and mining engineer and expert on 
foundry practice, died in Plainfield, 
N. Bie on Nov. 17 following an opera- 
tion The member of an _ eminent 
Lutheran family, he was born at Water- 
town, Wis., in 1864, but spent most of 
his career in the East. His activities 
were various and fundamental, many 
institutions and personalities testifying 
to his stimulating and creative force. 
Happily, it was the good fortune of 
many to come in contact with him 
recently at a forum on “gray iron,” on 
which he was an authority, conducted as 
part of the last sessions of the Electro- 
chemical Society, where his listeners 
grouped around him informally to learn 
in a direct, personal way from one of 
the foremost teachers in industrial 
metallurgy. 
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MARKET APPRAISAL OF CHEMICAL INDUSTRY 


ITH the announcement by H. T. Dunn, 

president of the Fisk Rubber Company, 
that depletion of working capital would make 
it impracticable for the company to refund its 
issue of $8,199,500 of 54 per cent notes, maturing 
on Jan. 1, it was said that three protective com- 
mittees, representing holders of the company’s 
stocks, bonds, and notes, had been formed. 


The American Agricultural Chemical Com- 
pany announces that it will redeem $2,000,000 of 
its first refunding mortgage 74 per cent bonds 
on Feb. 1 at 1024. This amount includes the 
$1,000,000 previously announced as about to be 
called. This call will reduce the bonds of the 
issue outstanding to about $5,500,000, compared 
with $8,890,000 outstanding as of June 30, 1930, 
when the company’s annual report was issued. 

e 


The Tennessee Copper & Chemical Company 
has changed its name to the Tennessee Corpora- 
tion. An expansion program involving the 
expenditure of $2,000,000 is announced. 

e 


Allied Chemical & Dye Corporation has de- 
clared a stock dividend of 5 per cent on the 
2,287,442 shares of no-par common stock out- 
standing. 

° 


Stockholders of Will & Baumer Candle Com- 
pany, Inc., have voted to increase the authorized 
common stock to 150,000 shares from 100,000 
shares. There is no present intention of issuing 
additional stock. 

e 


Report of Canadian Industrial Alcohol Com- 
pany, Ltd., for the year ended Sept. 30 shows 
net profit of $523,770 after depreciation, federal 
taxes, etc., equivalent to 48 cents a share on 
1,092,666 no-par shares of combined Class A 
and B stocks. This compares with $2,073,977, 
or $1.89 a share, on 1,092,915 combined shares, 
in previous year. 

- 

Monsanto Chemical Works has declared the 
regular quarterly dividends of 314 cents in cash 
and 14 per cent in stock. Directors announced 
that the stock dividend payments would be dis- 
continued with the present declaration and that 
future dividends would be paid in cash. 

7 


The Libbey-Owens-Ford Glass Company has 
reported net profits of $1,419,303 for the 
fiscal year ended Sept. 30, after all charges and 
taxes, and including profits of the Edward Ford 
Plate Glass Company from July 1, 1930. The 
net was equal to 63 cents a share on the out- 
standing capital stock. There was a net loss 
of $260,592 for the quarter ended Sept. 30. 

7 


Liquid Carbonic Corporation reports net in- 
come of $2,011,087 for the year ended Sept. 30, 
after charges, which was equal to $5.22 a share 
after dividends on the management shares and a 
reserve of $100,000 for receivables and collection 
expenses. This compared with $1,903,528, or 
$5.67 a share, in the previous fiscal year. 

. 

The Gold Dust Corporation has announced 
that it was prepared to purchase up to Dec. 22 
any amount of the American Cotton Oil Com- 
pany’s debenture 5 per cent bonds due May 1, 
1931, at 101 and accrued interest. The deben- 
tures must be delivered at the First National 
Bank, New York, where payment will be made. 
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Agfa Ansco Corp...... a 
Air Reduction......... 101 
pO Ee 
BP vaccndereccccss 200} 
Aluminum Co. of America..... . eek 
Am. Ag. Chemical............. 2} 
Am. Commercial Alcohol... . 12} 
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American Metals.......... ee 
a. ag sony & Chemical.. 4} 

lo. Chile Nitrate....... was 
yo er- “5 1 ORE . 19} 
Armour, IIl., : oe 
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Chickasha Cotton Oil........... Te 
Colgate-Palmolive-Peet.. 50 
Columbian Carbon...... 87 
Commercial Solvents. . . 18 
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Devoe & Raynolds, A J seat 
Dow Chemical...... cous 
Serr 89} 
Du Pont, 6 pe. deb. . 118} 
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Eastman Kodak... . 172} 
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ES ea i i 
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Goodrich Co... .... 17} 
Hercules Powder. . . 
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International Nickel..... 174 
International Paper, A... 9 
International Salt. ... . 37 
Kellogg, Spencer & Sons wee 
Kelly-Springfield. . 2 
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OE is 10° 
Sinclair Oil. . 13} 
Skelly Oil. . : <aeh 
Standard Oil, Cal. 513 
Standard Oil, N. a 53} 
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Sun Oil... . 534 
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Union Ca. - ent 61} 
Union Oil, Cal. . 29 
United Carbon.. — 
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U.S. Leather..... cial 
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Vacuum Oil...... 61 
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EECON®DMIC INFLUENCES 
on production and consumption of CHEMICALS 





Chemical Output Holds Above Level 
Of Industry in General 


Gradual Improvement in Demand Expected 
In First Quarter of 1931 


EPORTS of lessened activities in 
R general industrial lines have been 

current in recent weeks and data 
available for such industries as steel 
and automobiles bear out the reports. 
Chemical production, while showing 
some letdown from the rate maintained 
in the immediate preceding months, 
does not appear to have fallen off to 
the same degree as is reported for 
industry in general. The movement of 
chemicals to consumers in November 
did not come up to expectations, but 
more recently there has been some 
revival in contract business, and while 
trading undoubtedly has been quickened 
at the cost of values, nevertheless the 
effect is shown in an increase in the 
advance sale of next year’s production 
of chemicals. 

Production and consumption of chem- 
icals in October may be estimated to a 
certain degree by comparison with 
October last year from the following 
figures: 


Oct., Oct., 
Production 1930 1929 

Arsenic, crude, tons 2,694 3,113 
Arsenic, refined, tons 1,265 1,036 
Alcohol, ethyl, 1,000 pr gal. 18,455 25,426 

Withdrawn for denaturing, 

1,000 pr. gai.. 18,537 24,203 
Automobiles: 

Passenger cars 112,209 318,462 

Trucks, no 37,244 60,687 

Taxis, no 591 868 
Byproduct coke. 1,000 tons 3,432 4,605 
Explosives, |,000 Ib 34,113 42,108 
Petroleum, refined, 1,000 bbi 74,016 88,390 
Rosin, wood, t 34.818 40,903 
Turpentine, oe bbl. 5,817 7,640 
Pine oil, zal 225,688 259,017 
Sugar, refined, meltings at eight 

ports, tons 402,333 380,758 
Cottonseed oil, crude, 1,000 Ib 283,029 277,468 
Cottonseed oil, refined, 1,000 Ib 232,179 210,636 

Consumption 

Cotton, bales 444,494 639,759 
Silk, bales.... 61,937 57,489 
Wool, !,000 Ib , 40,975 59,352 
Cottonseed oil, bbl 379,500 386, 100 


activities in October 
last year, a decline is noted in most 
cases, but the comparison is more 
favorable when made with the preced- 
ing month of this year. One report of 
general conditions for October shows 


Compared with 


consumption of electrical power off 
23 per cent, car loadings off 19 per 
cent, factory employment off 20 per 


cent, building contracts off 24 per cent, 
steel production off 40 per cent, and 
automobile output off 60 per cent, the 
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comparison being with October, 1929. 

Without more complete data than 
are now at hand it is impossible to fix 
definitely the percentage of decline in 
chemical output in the same compar- 
able period. However, from informa- 
tion which has been made public, it is 
evident that the falling off is less than 


in the cases cited above. 
With the holiday and _ inventory 
periods breaking into the coming 


month, chief interest rests in the pros- 
pects for the first quarter of the new 
year. Some uncertainty exists regard- 
ing what may be expected in the fer- 
tilizer trade. Sales of fertilizer tags in 
sixteen Southern states for the four 
months August-November were 81.6 
per cent of those for the corresponding 
months of the previous year. It is 
probable that there will be a drop in 
fertilizer sales for the entire season, 
but it is not to be expected that this 
will be as much as 18 per cent, hence 
the rate of sales should be speeded up 
after the turn of the year, 

Control over petroleum production 
already has shown results and there 
can be no doubt that chemical con- 
sumption in oil refining will be smaller 
in the first quarter of 1931 than it was 
in the first quarter of 1930. 

The outlook for textile and tanning 
chemicals is brighter than it was a 
year ago. Window glass production in 
the coming three months should be con- 


siderably higher than last year, with 
favorable showings in other branches 
of the glass industry. 

With building and automotive sched- 
ules listed to show marked increases, a 
more active market will exist for a 
diversified line of chemicals which enter 
those industries. 

In short, a review of conditions in 
the lines which offer the largest outlets 
for chemicals, lends confidence in the 
belief that the coming quarter will 
witness a gradual growth in consump- 
tion. 


AOCoRDine to preliminary figures 
issued by the Bureau of Mines, the 
total production of benzol during the 
first three-quarters of this year amounts 
to 88,830,000 gal., a considerable drop 
from the corresponding 1929 figures of 
96,894,000 gal. Exports of 39,002,000 
gal. during the first three quarters of 
1930 are well above the 23,288,000 gal. 
shipped abroad during the same period 
last year. Imports of 1,945,000 gal. 
during the first three-quarters of this 
year also represent an increase, as com- 
pared with the 1,690,000 gal. purchased 
from abroad during the corresponding 
period of 1929. During the period, Ger- 
many received 52 per cent of our ex- 
ports and Canada contributed 97 per 
cent of our imports. 

September production of refined meth- 
anol, according to the Bureau of the 
Census, aggregated 689,726 gal., of 
which 488,063 gal. was of synthetic 
origin. During the three-quarter pe- 
riod synthetic production totaled 4,353,- 
914 gal., or 60 per cent of the total 
refined production. Stocks on hand at 
the end of September of refined syn- 
thetic methanol were 1,172,595 gal. and 
of wood-distillation origin, 20,346 gal. 





Nitrate of Soda Production Declines 


REPORT to the Department of 
Commerce states that a statistical 
review of the nitrate industry in Chile 


that efforts designed to increase con- 
sumption have not led to the desired 
reduction of stocks of finished nitrate in 


for the first ten months of 1930 shows Chile and world consuming markets. 

— ppesustinn SN —— _Exports—~ —World —- 

Plants in 1929 1930 1929 1930 1929 1930 

ration Metric Metric Metric Metric Metric Metric 

Month 1929 1930 Tons Tons Tons Tons Tons Tons 
Jan . 68 66 274,519 277,478 439,686 234,937 2,193,542 2,732,040 
Feb . 68 53 255,452 233,877 269,030 169,291 2,109,392 2,678,703 
March , <a 53 279,106 244,005 285,767 187,594 1,883,025 2,495,767 
April . 69 40 271,178 205,158 218,439 78,836 1,707,325 2,323,372 
May ... 69 38 276,627 215,389 149,703 74,573 1,623,458  2,310,96 
June FS 261,738 205,911 144,826 63,474 1,653,136 2,324,340 
July . 0 33 272,439 199,284 208,639 136,595 errr 
Aug ‘ i. 271,643 202,466 191,190 66,048 2,013,172 2,515,859 
Sept — 252,238 181,467 251,999 79,139 2,127,972 2,627,555 
Oct wa 69 29 277,961 179,357 261,460 222,025 EET sssecess 
Nov 68 se  ssensee i ienheds Dn 8 séseasde 
Dec ensue ae Se bdeyuce Ee éssiacase 
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ACTIVITY IN PRODUCING AND CONSUMING 
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\Y 7.0.0 Gos a © OE DIB BIOS 
AND PRICE TRENDS 


vailing in the markets of the country of 





Producers of Chemicals Compete for 
Contract Business 


Price Concessions Granted in Order to 
Attract Buying Interest 


ONSUMERS of chemicals have 

been somewhat backward in plac- 

ing orders for future requirements 
and as the contracting season advanced, 
producers have shown more activity in 
arousing buying interest. In many cases 
this activity has taken the form of price 
concessions and in some instances has 
resulted in reductions in the openly 
quoted prices. 

Liquid chlorine is included among the 
chemicals for which selling competition 
has been keen. Starting with conces- 
sions from the $2.40 per 100 lb. basis, 
sellers have reached a point where they 
are offering at $2 per 100 lb. in tanks. 
This is an unusually low figure and, 
according to some reports, not 
leave any margin of profit. Consider 
able business is said to have been placed 
at the reduced level. 

Anhydrous ammonia also has been 
lowered in price and has received more 
attention from buyers. Domestic pro- 
duction of anhydrous ammonia for 1929 
was placed at 86,819 tons. The rapid 
increase in output is shown by compari- 
son with 1927, in which year only 22,558 
tons was produced in this country, Ex- 
port trade in anhydrous ammonia this 
year has averaged about 100 tons per 
month, and it is evident that the great 
bulk of production must find an outlet 
in domestic markets. With some un- 
certainty about the position of consum- 
ing trades in the coming year, producers 
have taken the initiative by offering con- 
tracts at more attractive prices. 


does 


ETHANOL has attracted more 

than usual attention during the 
month. In the first place its use as 
anti-freeze was opposed on the ground 
that it would be a health menace. 
Government experts were asked to pass 
judgment on this question, and after 
considerable experimental work had 
been completed a report was issued 
which in general gave a clean bill of 
health to methanol when used for anti- 
Ireeze purposes. 

With its consumptive field thus en- 
larged the prospects were favorable for 
a larger demand for methanol. However, 
the possible gain in one direction seems 
to be threatened with a decreased use 
in other quarters. The Bureau of 
Industrial Alcohol has issued an order 
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modifying Formula No. 5 for denatured 
alcohol. The formula called for 4 gal. 
of methanol to every 100 gal. of alcohol 
and the modification calls for only 2 gal. 
of methanol. Shortage of denaturing 
grade of methanol is the reason given 
for the change, but the modification is 
to remain effective only over the re- 
mainder of this year. A few days ago 
it was announced that a new denaturant 
would be used. The new product is 
obtained from petroleum in the Cali- 
fornia fields. It is thoroughly accept- 





Export Shipments of 
Sulphur Decline 


Exports of crude sulphur for 
the first ten months of 1930 were 
533,000 tons, valued at $11,063,- 
300, compared with 737,000 tons, 
valued at $15,000,000, for the same 
period of the preceding year. 
here is a sharp decline in the ex- 
ports to France from 117,000 tons 
to 40,000 tons. Although there is 
a general decline in the demand 


from the large markets, the 
smaller markets increased their 
demand. The exports of crushed, 


ground, refined, and sublimed sul- 
phur for the corresponding period 
were 16,000 tons, valued at $485,- 
380, compared with 15,000 tons, 
valued at $508,100, for 1928. 





able as a denaturant and is not poison- 
ous. It had been known for some time 
that this new denaturant had been 
developed but it is now stated that it 
will be made use of within the next two 
or three weeks, so evidently a regular 
source of supply is in sight. 


HE status of the domestic salt-cake 

industry was a topic of discussion 
in the last two weeks because of a hear- 
ing before the Commissioner of the 
Customs Bureau. An _ anti-dumping 
order had been sought on the ground 
that last year considerable quantities of 
German salt cake had been sold in our 
markets at prices lower than those pre- 
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origin. Domestic consumers, especially 
makers of kraft paper, testified that there 
had been no dumping and stated that 
domestic supplies of salt cake were not 
sufficiently large to take care of home 
requirements. The hearing served to 
focus attention on the rapid increase in 
imports of salt cake in the last two 
years. 

Incidentally a recent report from 
Germany says that plans have been 
made by the Kaiseroda works of the 
Wintershall potash concern to increase 
daily production of salt cake from 500 
tens to 600 tons. Up to the present, 
Kaiseroda has accounted for about one- 
half of German salt cake production. 
It also was announced that production 
of natural salt cake has just been started 
in Arizona. This makes two producers 
of natural cake in this country. 

Producers and consumers of hydro- 
fluoric acid were interested in a deci- 
sion rendered by the Interstate Com- 
merce Commission. The decision au- 
thorized shipment of anhydrous hydro- 
fluoric acid in tank cars. 

The Commission says that anhydrous 
hydrofluoric acid is a product not here- 
tofore manufactured or offered for 
transportation and that it came under 
investigation in connection with a man- 
ufacturing process in which the acid 
is to be used. 


gy XPORTERS of alkalis are inter- 
ested in a report from Kobe which 
states that although Japanese producers 
of soda ash receive a subsidy of 6 yen 
a ton and an additional import duty of 
6 yen is already placed on soda ash, they 
are asking the Japanese government to 
increase the present duty because of 
the keen competition from abroad. The 
glass manufacturers and the cotton 
textile exporters registered an energetic 
protest against an increase of the import 
duty. The Japanese manufacturers 
supplied one-half of the country’s re- 
quirements of 120,000 metric tons in 
1929, and it is expected that by 1933 
Japan will be self-sustaining as regards 
soda ash. Requirements for 1930 are 
estimated at 100,000 tons. In 1929 the 
imports were 56,525 tons and for the 
first six months of 1930 were 26,295 
tons. 

Other developments in foreign mar- 
kets include the announcement that the 
Camera Agrumaria, which controls the 
Sicilian output of citrate of lime, has 
established a price for the 1930-1931 
season of 400 lire per quintal of 64 
per cent citric acid content. It also is 
reported that the German tartaric acid 
combine has been dissolved after several 
years of successful operation. 


Chemical & Metallurgical Engineering — V ol.37, No.12 





























































































































































































































































































110 110 
eer— CHEMICALS 4 at. fp OILS AND FATS 
106} = 106 
rm -_ — m 
o 104 }- — a14-—— 4 i i 
& 10244. ——— 2 102} ——__# 
= Hp ——————————__ —— c HHT NG 
L roo HAHA i . § 100/—F RAPHE . | 
8 HAHA i 4 1 ___op D +—~4 HHH HAE ; " 
£ 98H HHA HH ye AAV 14 b 98 HHH HAHA ‘ - HH 
2 pl elalgtaiaigiat Oh 4 H 4 if 2 = H tyter 1) . HH 
2 96 HAHA H 44 H , ae a 2 96 HAA A — J HAW 
= 4 i 4 Ay 44 AMI x ; HHA HAH HW ' WHA 
S 94 HAMA gielalglels $ og Laan | Wn WARE 
© “THHAABEAA ABE aM £ alalalelelaiel I 8x3 IB 
02 HAHAH 92 HUA ABARAAA RAE SRN 
He Ea ri 
OTT FMAMJJASONDJFMAMJJASONDW FM A JFMAMJJASOND JEMAMJJASONDJFMAMJJASONDJ FMAMJJASONDIJ FMAM D 
< 1927 ><-- 1928 ---->« - 1929 ----->~«------ 1930 >! hs 1927 ----—->< 1928 > 1929 ><----- 1930 > 
125 7 7 T T } 
104 \ i } 4 i } 1 & — t t | } | i 
x es ED SRE GS ee , § 9 }— 
2 i2j|_i|_| | ALL COMMODITIES — | NON-FERROUS METALS 
5 J | | | | | | | | € is I I I / I i i 
o 100 , — 4 bo 8 : 1929 
S S i +——_+ } ott ‘\ w 140 : } 
é 96 Yo26=~| oe Pay F ; 
ze 928) E ——— 
3 2 } i i | _— 
= }—__} —__}__} — es es t 
. | z —— 
3 9 aeme SO EN eR lL a ees ie ee 
c 4 S 2 _ + > + Z + e+ + + + 
- st st St ‘ome tsi sisi 3k i 
9 ue 90 i i 








U. 8S. Department of Labor 


7 Pt 
Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec 








Chemical Prices Follow Irregular 


Trend of Trading 


RICE levels for chemicals were 
Pisin lower during the last month. 

The buying trend has been irregular 
and this accounts in large measure for 
the course of values. Consumers have 
been slow to place commitments for 
requirements over next year and pro- 
ducers in attempting to stimulate buying 
interest have maintained a competitive 
market, with the result that contract 
prices for many chemicals were lowered 
below the figures quoted in the preced- 
ing month. Uncertainty regarding the 
prospects for the coming year undoubt- 
edly has held back contract buying, 
but the reluctance of buyers also has 


| 





Chem. & Met. Weighted 


Index of Chemical Prices 
Base = 100 for 1927 


TS GROMER cc cccccecccccces 93.17 
Di DOE casccaneeeeeeces 93.82 
BOOSSEEROE, BORD ccccececceccs 99.73 
December, 1928 ........-0::. 99.58 


Sharp declines in prices for liquid 
chlorine and ammonia together with 
reductions in acetic acid, formalde- 
hyde, and white lead brought a 
further decline in the weighted in- 
dex number. An unsettled price tone 
ruled on different selections especially 
for distant delivery. 











been strengthened by the unstable price 
position of the market. 

As far as fundamental conditions are 
concerned, last month brought forth no 
new conditions which might be inter- 
preted as price factors. However, the 
fact that producers are now offering 
many chemicals at close to production 
costs should give greater confidence in 
the stability of prices. 

Prospects relative to the first quarter 
of next year as compared with the final 
quarter of this year are regarded as 
favorable to a larger consumption of 
chemicals in the 1931 period. If these 
prospects eventuate a firmer price tone 
should follow as a result of the more 
active trading movement. 

Referring to basic raw materials, it 
is found that the index number for 
non-ferrous metals, which had declined 
steadily throughout the year, turned up- 
ward in November. With curtailment 
of production in effect the upward swing 
to prices may continue, with the metal 
salts showing a corresponding reaction. 

Reduced to simple terms, the history 
of chemical prices this year only empha- 
sizes the importance of the law of supply 
and demand. With demand reduced, 
selling pressure and declining values 
follow. Experience proves that the re- 
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covery of prices is not so rapid as the 
decline. Based on that theory, it will 
take more than a year to recover from 
the present level, represented by the 
index number 93.17, to the level of last 
January, represented by the index num- 
ber 98.57. 

The weighted index number for vege- 
table oils and fats closed at the lowest 
level of the year. Supplies have been 
ample at all times and buying interest 
has been of moderate proportions. As 
a group, oils and fats offer considerable 
competition and soap makers in par- 
ticular are in a position to take ad- 
vantage of this  interchangeability. 
Hence weakness in one selection has 
a wide influence in the entire market. 
Of late, all oils and fats have maintained 
low sales prices, with large stocks to be 
worked off before any radical change 
is to be expected. 





Chem. & Met. Weighted 
Index of Prices for 


Oils and Fats 


Base = 100 for 1927 


Pt Se. cucee cabs Cenaene 72.69 
i Pi ce 2 Stans ee ck vee's 73.09 
BOONE, 2UEO ccccsccgoese 97.52 
SPOGNEEOE, BEES ssesccccevds 97.67 


Animal fats sold at lower average 
levels than in the preceding month. 
Cotton oil closed fractionally lower 
with linseed oil subject to private 
negotiation. Crude menhaden oil 
was nominal at the close. 
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HE following prices refer to round lots in the Current Price | 'cst Month | Last Year 
New York market. Where it is the trade cus- Methanol, 95%, tanh, a Oe 38 eats 38 m oseees 48 meeeeee 
tom to sell f.o.b. works, quotations are given on Synthetic, tank ua ka ; a M0 45] 4b 22-0 essere eee eee, 
: : ; anti-freeze, 76 tanks, + ey YS ae: Se 
that basis and are so designated. Prices are corrected | Nickel salt, double, bbl. . 13-038) 13 = A -y 
Dec. 13 Oe eee ee .13 - 134 3- .138) .13 - .135 
to ec. 10. Orange mineral, esk., Ib........ , err - 1R-... 1ij- ~ 
I d t ° | Ch . 1 a — red, cases, Ib...... ‘= ~ 3 ‘+ - 33 33 - 3 
1 ellow, cases, Ib. i - 2 ™ - 
Tae ndaustria emicals Potassium bichromate, ‘casks, Ib -09 - 09; 09 - .09) 09 - 0% 
Carbonate, 80-85%, calc.,csk.,Ib} .054- .06 05i- .06 O5i- .06 
Current Price | Last Month Last Year peel pow. | ib Lneminehs i 9 oes 9 rs - ‘ 
— See - ‘ - - 
Acetone, drums, Ib. i$0 11 -$0.12 |$0 11 -$9 12 |$0 11 -$0.12 F'rst sorts, esk., Ib. 083 09 o8?- .0¥ . 083 . oY 
Acid, acetio, 28%, bbl., owt... 2 60 - 2.85 2 73 : + 3.88 - 4 03 Hydroxide (c etic potash) dr.. sib 37 ose 06] 7 . 063 - ose: . 06? 
Glac 9°., tanks cea + eatend™ We Oe Bc oeees Mibcses uriate y Be GEBs « ccees ‘ - - - 
oe drs shane 9.23 — 9.48 | 9.23 — 9.48 | chaeed Pisaien Nitrate, bbl., “b.. ieeted .06 - 063) 06 - .06) .06~ .073 
U. 8. P. reagent, c’bys........| 9.73 -— 9.98 | 9.73 — 9.98 |......-...... Permanganate, drums, Ib... ... 16 - 164) 16- .163) .16- . 16} 
Borie, bbl, Ib... . 06}- 07 063 07 063 - 07 Prussiate, yellow, casks, Ib. . 18) 194 18} - 19 .19- 19) 
Citric, kegs, Ib.. 43}- 45 46 47 46 - 47 Sal ammoniac, white, casks, lb 046 05 046- .05 047- .05 
Formic, bbl, Ib 1o- .11 O@- .!1 103- 1 Salsoda, bbl., cwt...... aé 90 - 95 90 - 95 90 - 95 
Gallic, tech., bbl., Ib ned 56 - 55 50 - 55 50 - 55 Salt cake, bulk, ton .. {15.00 -18.00 |15.00 -18.00 |22.00 -25.00 
Hydrofluoric 30% carb, Ib.. 06 - 07 .06- .07 06- .07 Soda ash, light, 58%» bags, con- 
Latic, 44%, tech., light, bbl., Ib 11e- 12 114- 12 Hih- = .92 tract, cwt. - 1.32 - 1.32 - - oo 
22%, tech., light, bbl., Ib. . 054 06 053 06 05}- .06 Dense, bags, cwt.. } fo ek a FP Fanece 
Muriatic, 18°, tanks, owt ..| 1.00 - 1.103) 1.00 - 1.10) 1 00 - 1.10 Soda, caustic, 76%, ‘solid, drums, 
Nitric, 36°, carboys, Ib ood 05 05} 05- .053) O5-  .055 ee ee 2.90 - 3.00 | 2.90 — 3.00 | 2.90 - 3.00 
Oleum, tanks, wks., ton... 18.50 -20 00 18.50 - 18 50- 20 00 Acetate, works, bbl., Ib...... 044- .05 04 - .05 05- .05} 
Pr pt Ba gh cat | Beenie] Rg eB a 
Sulphuric, 60°, tanks, ton tt 00 11.50 jt! % -i1 ~ 1 3 i 2 = ne arg bulk, ton. eee nae 14 yo 16 +4 14 + -16 = 12 es -15 +4 
‘ j } - - ( - 8 te, ~ aes ° - ; = ° - 
a Nd bbl ib ee ie | 38 - (39 Chiemte, tem... “Ost 07} O74 08 | .064- |06) 
Tungatic, bbl., Ib 1.40- 1.50; | 40-150) 130-1 40 Chloride, tech., ton..........|12.00 -14.75 |12.00— 14.75 |12.00 -14.00 
Alcohol, ethyl, 190 p’f., bbl., gal..| 2.63 -.. 2.63 = 2.71 | 2.68)- 2.71 Cyanide, cases, dom., Ib... .. —-> wae .18- .22 -1- .22 
Aeon yey tanks, lb 163- .17 16}- 17 -163- .17 Epeeriae. oo. os manoresees Yo 9 3 a. : +4 4 
coho my!... © ecchecoaes Meecese o° - cc @Mrsceee yposuiphite, DOIL., tee teee zy “ae ee 
From Pentane, tanks, Ib ‘ .236-.... . 236-. eS Pe Nitrate, bags, 7. : ee a PG 2 ona. ae 2. pe 2 O74 ‘te 
Jenatur ! r itrite, casks, ‘ - ‘ - 4 , m < 
No. | special =o er . eee . Car Phosphate, dibasic, bbi., ‘b.. .03 - 033; .03 = .033] .03§-— .033 
No. 5, P88 proof. dr., gal... 40 -.. He Méceer oC Prussiate, yel. drums, Ib. ..... .1a- 12 -Wa-  .12 -e .12 
Alum, ammonia, lump, bbl., Ib... 03}- .04 + rt? + 3 emer G *, drums), ws . +4 = = + - e+ ‘= - j y+ 
; . it 05 - 05 - ‘ - -¢ Sulphide 60-62%, dr., * 4 ‘ e . ‘ - 04 
sete wg been = lb 034 + 03 033} 02;- [034 Sulphite, eyrs., bbi., It Os 034 O35" 033] .02)- 03 
Aluminum sulphate, com., bags, . von 1 0.08 asl t.e 13 a crude at mine, bulk, ton/|18 os wae 18 = is as" 18 ro ee as’ 
$.. 1.40 - 4 - - hloride 9 Ebccoscccceces --% ‘ @ « ‘ - . 
none. be., cwt 1.90 2.00 | 1.90 - 2.00 | 2.00 = 2 10 Dioxide, cyl., = A See 064- .07 .07 - .08 .09- .10 
Aqua ammonia, 26°, drums., Ib 03 - 04 03 - .04 03 - 04 Flour, bag, cwt............. 1.55 - 3.00 | 1 55 — 3.00 | 1.55 - 3.00 
; tanks, Ib..| .02j— .023) .02j— .023)...... Mieeese Tin bichloride, “Pbi., SRR nom. — nom. -... Hesia 
Ammonia, anhydrous, ey! ‘ >. ‘ ost 144 034 ewe _ ae paar agg Jb. gr sceceseses = - PS 54 ee 3. Wiaveind 
tanks, ees ° esecocchsoe ma EEEET) CRETE PMoocsece Tystais, ODIL., ID... . 66s eens - e . - ° Meee 
Ammonium qusbousta, soul Zine chloride, gran., bbl., Ib. ... 063-— .063) .064 063} .06}- .06} 
tech., casks, Ib 104 1 10j— .11 11 (a Carbonate, “a Leeaiandres 104- 11 -10g- .18 W- 
Sulphate, wks., cwt feat 1.75 - 2.10 - : Cyanide, ao ee 41- .42 .40 - 4! 40 - .41 
Amylacetate tech. , tanks, Ib., eal. rr a0 hs 2 22 - - - Se PRR «con cueceane*< .07}- .08 .073- 08 09 - .10 
Antimony Oxide, bbl., Ib 08}- 10 084 - 10 - 10 oy oxide, Pad free, b: p=. ; > saee -065-.... ; eee 
Arsenic, white, powd., ‘bbl s a3 04 04) 04 - 04} 04 - 045 % lead sul = bags, gee 06}- O6}-.... 7 wa 
Red, powd , kegs., ib A: 09 - 10 09 - 10 09 - 10 aa phate, bbl., cwt.. . ...e| 3 00 - 3.25 | 2 75 — 3.00 | 2.75 -— 3.00 
Barium carbonate, bbl., ton 58 00 -60 00 (58 00 -60 00 |58 00 -60 00 
Chloride, bbl., ton ../63 s 65 00 |63 ++ -65 O71 64 +4 at 
Nitrate, cask, Ib. ee 07 - 07) ™ . - 4 ° 
Blane fixe, dry, bbl., Ib. 03;- .04 034- .04 04 - .04 Oils and Fats 
Biaching powder, f.o.b., wks , 2.10 | 2.00 - 2.10 | 2.00 - 2.10 
rums, cwt 2 00 - I - - 2. . . cs . 
Borax, bbl., Ib “s e 033 033 033- -033 024 7 03 Current Price | Last Month Last Year 
a bee eae 45 - 47 5- 4a- .¢ iantinn oth tn & tl 
Calcium acetate. baas.......... 2.00 -.. LY Pore! Fy Pee Castor oil, No. 3, bbl., Ib... ... ./$0 Uis-08. 124 ». 90. 112-80 124 8. +m —$0.13 
Arsenate, dr., Ib oe 07 - .08 o7- .10 C6}- .07 ee “. ko a ee ere ee 14f-..... 
Carbide drums, Ib : 05 - .06 05- .06 05 - .06 oconut oul, Ceylon, tanks, N. 05 05}- 07 - 
Chloride, fused, dr., wka., ton..|20 00 - 20 00 - 20 00 - Cc ~~ 4 ‘4 go (fob. }- : ° 
flake, dr., wks., ton..|22.75 -... Tr Tn % scene » i). it cruce, ‘anks, e. 07 07}- 08 - 
Phosphate, bbl., Ib 08 - 08); .08 - 084) 07 - 078 | tu ID £ erode (icp. mit] | t-..... . seeees 
Carbon bisulphide, drums, Ib 05- .06 054- .06 05 - .06 ay ol u 068- 062- 071- 
Tetrachloride drums, Ib. 06}- 07 06}- 07 06}- 07 Li — ry L iots, bbi., Ib. ose ° 094 : “14. - 
Chlorine, liquid, tanks, wks., Ib 02 - - 024 ss ccae Pals a? os ~ i. 06}- eee + hepa ee. 
Cylinders. . 04 - 06 04 06 05 - 08 “Nig ca + ° ara ost eters 06 Detasdeabe 
Cobalt oxide, cans, Ib 2 10 - 2.20 | 2.10 2.20 | 2.10 - 2 25 Pal “> — mz —* soe 061- ee ‘o7i- 
Copperas, bgs., f.0.b. wke., ton. ./13.00 -14.00 [13.00 -14.00 |15 00 -16.00 | pam iene, Dob, tb... 8 | hObm ss | gaye 08}- 
Copper carbonate, bbl., Ib 08) 18 ae 17 22 Hs Rapeseed "oil won bbl — $4. 56 : - > i 
Cyanide, tech., bbi., Ib. o 40 | 505 . 4251 5.506 00 | Soyabean, tank (f.0.b. Coast), Ib.) _084- 08} - O9—- .... 
Qn ee is 4 tL Fay. 158 | 77292 O88 | Sulphur (olive foots), bbl, Ib...| 064 06 - .. O8f-....: 
et eet aid de ib Sas 16 ce 16 10 15 Cod, Newfoundland, bbl., gal 50 - 52 53 ? 55 -05 = 67 
Epsom salt, dom., tech., bbl., owt.) 1 75 - 2 15 | 1.73 - 2.00 | 1.75 - 2.00 Menhaden, light pressed, bbI., zal. “ - .42 - 49 o - #2 
Imp., tech., bags, cwt 115 - § 25] 0.95 - 1.25] 1.15 - 1 25 wh tle am — "t cy ae ory) ,ga ange: "38 - bs tee | 
Ethyl acetate, drums, Ib ee 94- . 094-.. 125 ee G a ae e, i om tb. “04)- 04}- = 063- 
Formaldehyde, 40%, bbl., Ib... . 06- .07 07} .08 08} 09 y may Liew wang _ sy e-.....- —.. | .Sine 
cee Rhy gh 1O- 12) -10- .12) -15- .17 | Red oil, distilled, d.p. bbl., ib 08} -.. git "093-"" 094 
usel oil, crude, drums, gal 1 30 1 40 1 30 1.40 | 1.30 1.40 T ll t i : Ib. 041- 04; - 07:- 
Refined, dr., ga! 1 90 2.00 | 1.90 - 2.00 | 2.50 - 3.00 Seow, Sawa, Loess, : RETA 5 . 
Glaubers salt, bags, cwt 110 1 20 | +4 ! Ee 1 1 3 
Glycerine, ¢.p., druma, extra., Ib 13 - 134 - 133 e % 
Lend: Coal-Tar Products 
White, basie carbonate, dry 073 eo 
casks, Ib.. 07}-... ~ : | 
White, basic sulphate, sck., Ib. 07 - ya 08} Current Price | Last Month Last Year 
Red, dry, sck., Ib -08}- Dec ccces 09} - —--- -— ——_—_——_— | ——_—- 
joes acetate, white erys., bbl., Ib 1th 12 3 3 Ht md + Alpha-naphthol, cerude, bbl, “Ib.. $0. ro -$0. +H ~.2 -$0. ° oo. -$0. 3 
Lead arsenate, powd., bbl., Ib. 13 - 14 4 - 4 tefined, bb ) me oy . es J _ a 
Lime, chem., bulk. con. ‘ 8 50 - 8.50 - 8.50 - Alshe-caphthgtamine. bbl., Ib. a .32- .34 35- .36 
Litharge, pwd., cak, Ib hed 073- | a 08} Aniline oil, drums, extra, Ib. S- .153i .1S- 153 15 - .16 
Lithopone, bags, Ib | 05 06 | .05) 06 053- 06} Aniline salts, bbl., Ib. | .24- .25] .- 25 .24- .25 
Magnesium carb., tech., bags, Ib.| .06 - 063' .06- .06) 06} - 07 Anthracene, 80%, drums, Ib. .60 - 651 .60- .65 .60- .65 
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Coal-Tar Products (Continued) |Current Price | Last Month | Last Year 
Zz i : Wax, Bayberry, bbl, Ib........ '$0.22 -$0.24 |$0 21 -$0, 24 's0 28 -$0 30 
Current Price | Last Month Last Year Beeswax, ref., light, Ib... ..... | .33- .35 34- .36 38 39 

. a Candelilla, bags, Ib........... 16- :18| .158- .16] 120+ .22 

Benzaldehyde, U SP. Ne Ib....} 1.15 — 1.25 | 1.15 ~ 1.35 | 1.15 - 1.25 Carnauba, No. |, bess, b....| .26- 27 oe .28| .35- .36 

enzidine et. SP’ Lb ae $3 - ‘- ‘ - ‘<< 7] - = Paraffine, crude | 

l'enzoic acid, U.S a ‘oti 7- 105-110 m.p., Ib......... .04- 04 04- .05 04j- .05 

Hensyl chloride, tech., dr., Ib....| .30- .35| .25- .2%6| .25- .2% =2,> : i 

enzol, 90%, tanks, ate 5 gal. . 21 - .23 21- .23 -23 - .24 

a ae, drums, lb. . 2 - ‘- : - as +7 - 7 F . All 

. SF 8 OS Oe - . => ~» . - o 

Cresylic acid, 97%, dr., wks., gal. 58 - .61 60 - .70 -67-- .70 erro oys 

Diethylaniline, dr., Ib.......... 55 - .58 55 - .58 -55- .58 a . 

Dinitrophenol, bbl., Ib.......... 29 - .30 30 - .31 m= Current Price | Last Month Last Year 

pease. SS. le adawane-s “3 - 4 = - “2 24 - He nae wena 
ip oil, 25% dr., gal. .......... -26- . -26- . -28 - Ferrotitanium, 15-18%, ton. . .|$200 .00 $200. 00-. $200.00 

Diphenylamine, bbl., Ib........ 38- 40 | .39- 140 | .45- -47 | Ferromanganese, 78-82%, ton. 94.00 99 00} 94.00-99.00| 100 00-..... 

H-acid, bbl., Ib... ........ 2... 68 - .70 | .68=- .70 | .63- .55 | Spiegeleisen, 19-21%, ton...... 33 00..... | Sore 33 @8-.... 

Naphthalene, flake, bbl., Ib.....| -034- .043) .04)- .05 | .05- .06 | Ferrosilicon, 14-17%, ton, ae 9 00-.....| 39.00-..... 5.00-.... 

Nitrobenzene, dr., Ib........... 08j- .09 | .08)- .09 | .08j- .10 | Ferrotungsten, 70-80%, Ib id sane iikescect Masieiness 1.45- .. 

Net ere a ass b.. ais» 4 “ ‘. ‘2 3 “= e = Ferro-uranium, 35-50%, lb... ... 4.50-... .50-. 4.50-. 

ara-nitrotoluine, bbl., Ib....... ili 29 - . 26- . ‘ 3.15- 3.50) 3.15- 3.75| 3.15— 3.75 
Phenol, U.S.P., drums, Ib....... io (3) te 3) ee oes : 
Pyridine, de. Ib. SE SP ae ' = ‘es s. a PS - Be 

yridine, a Pndieen dG iahimanee - 1. ; - 1. ° - 1. 

Pe TR i doc denkvcbaces 40 - .44 44 - 245 44 - 45 o 

Iesorcinal, ‘oa. + 1.15 — 1.25 | 1.15 —- 1.25 | 1.30 - 1.40 Non Ferrous Metals 

Salicylic acid, tech., on ." Se 33 - .35 33 - .35 ma? se 

Solvent naphtha, w.w., tanks, gal .25- .30 a et estan Current Price | Last Month Last Year 

PA amon he ¥ aye i Oh | ‘3 - .90 4 - .93 e - .% 

‘oluene, tan works, gal....... . ens Seve ° a 7 

Xylene, com, tanks, gales: 25 —"e| 25-28 | 236-240 | Aitiminm, 96°99%69 2 ae aah ge ates ae Reo 

Antimony, Chin. and Jap., Ib. . Ger vseces —C—?3Se .083- .09 
Mi ll + pee at >: Ti aaaa = - +4 “ee ‘3 - 
onel meta ee Meecees . Meoeces - 
iscelancous Tin, 5-ton lots, Straits, ue ee 25 - 4! 
Current Price | Last Month ] Last Year | [eeds,New York epot,tb..-.-.-| 5.10 — oo * 0465 - 

Barytes, grd., white, bbl., ton. . .|$23. 00--$25. 00 |$23. 00-$25.00 $23. 00-$25.00 A ~eepens nevapatecebeites soe "5 <i 25 “ae: 95 

Casein, tech., bbl., Ib.......... 10j~ 12 10j-_ . 12 “15 Bismuth, ton lots, Ib........... CP ce. ! ee 1.70 -. 

ae clay, dom., f.o.b. mine, ton} 8.00 -20.00 8.00 -20.00 |10.00 -20. 00 Cobalt. Ib Acs ee pets on .. 2.50 - 2.50 50 < 

colors: sium, ingots, 99%, veces] . 48 -......| ..65.— 10.00) .85 - 1.10 
Carbon gas, black (wks), Ib... .04- 22] .05- .22| .064- 07 een, pase, S90, eee on | os 0 ese 

Prussian blue, i we eeees ‘ee- Sel ‘ae~ cas] “Bh Oe | Petediem rel. on 22.00- 23.00) 22.00- 23.00| 35.00-36.00 

Ultramine bive, BBL ib * heap we oT oe] = 33a | Mercury, flask, .|105° 00-107. 00)106.00-108.00/124 .00- 

Carmine red, tins, Ib.........| 6.08 - 6.38 | 6 00 - 6 30 | 5.25 - 5.59 | {enetenpowder, ® Se OE SE ee 

aes “ree 77 - .80 77 - 80 70 - .80 
—— anon. gt * 1 72 - ee 1 73 - 174 a * = 
rome yellow, C. P., -» Ib. i- — - : — ° ° . 

Feldspar, No. | (.0.-b. N.C), ton] 6.50 - 7.50 | 6 50 - 7 50 | 5.75 - 7.00 Ores and Semi-finished Products 

——— oo mp, =. Ib. ‘- - .y ‘3 - ‘- “One pad 

Sum copal Congo, y ae = 4 : - . ‘ - . " 
Menta, beg9, B..-.. 16- .17] .16- .17] .1S8— 18 Current Price | Last Month | Last Year 
Damar, Batavia, one, Ib.....| .16-— .163 1%6- .19 + a - 
Kauri No. | cases, Ib........ .48- .50 .48- 53 -48- 53 Bauxite, crushed, wks., ton... .. $6.50- $8.25) $7.50— $8.50) $5 50- $8 75 

Kieselguhr (f.o.b. N. Y). Ib... . .|50.00 -—55.00 [50.00 -55.00 |50.00 -55 00 Chrome ore, c.f. post, ton....... 19.50- 24 00) 19 50— 24.00] 22 00- 23 00 

Magnesite, calc, ton........... ae 40.00 -...... 40.00 -.. J Coke, fdry., f.o.b. evens, ton. 275- 2 85, 275- 3 85) 2 85- 30" 

Pumice stone, lump, bbl., Ib.....| .05 - .0? 05 - .08 .05 - 07 Fluorspar, gravel, f.o.b. IIll., ton.| 17. 25- 20.00] 18.00- 20.00] 18 00- 20.00 
Imported, casks, Ib........... 03- .40 03 - .40 03 - .35 Manganese ore, 50% Mn., c.i.f. 

4) 4 =e gene §.55 -...... J ayer’ Sees Atlantic Ports, unit....... 31- .3%6 31- .36 36 - .38 

“SS ee ae de®. wosck sO Peedaan ott Meesaas Molybdenite, 85% MoS: per lb. 

Shellac, orange, fine, bags, Ib....| .42- .43 43 - .44 -58- .60 fo 7 eae 33 - .35 33 - .35 .48- .50 
Bleached, ngnethy, bags, Ib. . .28- .3 .28 - .30 -52- .54 Monaaite, 6% "of ThOs, ton. 60.00 -..... 60.00 -..... 60.00-. 
T.N. bags, I AE RR ope 19- .2!1 -19- .21 35- .36 Pyrites, Span. fines, ef, unit. ede .13- oBW *aconas 

segostens \ ob. Vt.), bags, ton| 10.00 -12.00 |10.00 -12.00 (10.00 -12.00 Rutile, "94.06% TiOs, Ib 10- .11 10 - | W- 13 
Tale, 200 mesh (f.o.b. Vert ton..| 9.50 -..... 9.50 -.....  - (ee Tungsten, scheelite, 60% ‘WO; 

300 mesh (f.0.b. Ga.), ton .. ee) 7.50 -10.00 | 7.50 -10.00 | 7.50 -11.00 SE Ms one ctcwendace 12 25 = 13.50/12 25 -13.50 |11.25 -11 50 
225 mesh (f.o.b. N. Y.), ton. .|13.75 -..... Fe Frere 13 75 -... 














(CURRENT [NDUSTRIAL |] )EVELOPMENTS 


New Construction and Machinery Requirements 


Brick and Tile Plant — Reagan Brick Co., 
Hales Bidg.. Oklahoma City, Okla., had plans 
prepared for the construction of a brick and 
tile plant at 64th St. and Oklahoma Railway. 
Estimated cost $250,000. Private plans. Work 
will be done by day labor. 

Cement Manufacturing Plant Addition—Lone 
Star Cement Co., 342 Madison Ave., New York, 
N. Y., plans expansion to cement manufacturing 
plant at Houston, Tex. Estimated cost $80,000. 
Maturity about Jan. 1. Machinery and equip- 
ment will be required (after Jan. 1). 

Cement Storage Silos—Davison Coke & Iron 
Co., Neville Island, Pa, awarded contract for 
superstructure of six cement storage silos, 80 
ft. high and 35 ft. in diameter to Rust 
yt ie Co., Koppers Bldg., Pittsburgh, 


Chemical Plant—E. I. Du Pont de Nemours 
& Co., Wilmington, Del., had plans prepared for 
additions and alterations to chemical plant at 
Mineral Springs, Ala. Estimated cost to exceed 
$100,000. Work will be done by day labor and 
separate contracts. 


& 


Chemical Plant — Mallinckrodt Chemical 
Works, West Side Ave., Jersey City, N. J., 
will soon award contract for the construction 
of a 2 story. 75 x 155 ft. chemical plant. 
Estimated cost $40,000. H. W. Andrews, 15 
East 40th St., New York, N. Y., is architect 
and engineer. 


Chemical Plant — Virginia-Carolina Chemical 
Co., Richmond, Va., awarded contract for the 
construction of a warehouse and storage build- 
ing at Memphis, Tenn., also at Jackson ,Miss., 
to Meers & Wallenka, 63 South 3rd St., 
Memphis, Tenn. Estimated cost $40,000 each. 


Clay Plant — American Art Clay Co., 4717 
West 16th St., Indianapolis, Ind., will build a 
clay factory. Estimated cost $40,000. Private 
plans. Work will be done by separate contracts. 


Dextrine Plant—National Adhesive Corp., A. 
Alexander, Pres., 705 West Front St., Plainfield. 
i. ie plans a 2 story addition to dextrine 
plant on West St. Estimated cost $40,000. 
Architect not announced. 


December, 1930 — Chemical & Metallurgical Engineering 


Drug Factory — Owner, c/o C. E. Wunder, 
Architects Bldg., Philadelphia, Pa., Archt., 
awarded contract for the construction of a 4 
story, 31 x 51 and 18 x 31 ft. drug factory on 
North 5th St. to Cramp Co., Denckla Bidg.. 
Philadelphia. Smith Kline & French Co., 105 
North 5th St., Philadelphia, are lessees. 

Enameling Plant—National Stove Works, sub- 
sidiary of American Stove Co., J. . Haley 
Plant Mer., Lorain, O., plans the construction of 
a1 story, 125 x 125 ft. enameling plant. Esti- 
mated cost $250,000. Carter-Richards Co., En- 
gineers Bidg., Cleveland, are architects and en- 
gineers. 

Fertilizer Plant—Smith Agricultural Chem- 
ical Co., 1850 Kentucky Ave., Indianapolis, Ind.. 
award contract for the construction of a fer- 
tilizer plant to Hall Construction Co., 500 Bd 
eoboe Bldg., Indianapolis. Estimated cost 


Gas eg t. of Public Utilities, G. H. 
Whitfield, Dir., chmond, Va., plans extensions 
and 8 to gas plant. Estimated cost 
$500,000 
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Gas Plant—Empire Gas Co., W. W. Smith, 
Res. Engr., Beatrice, Neb., awarded contract for 
the construction of a gas plant to Siedhoff Con- 
struction Co., Broadview Hotel, Wichita, Kan. 
Estimated cost $530,000. 


Gas Plant—Skelly Oil Co., El Dorado, Kan., 
will build a Butane-air gas plant and distribu- 
tion system including two 10,000 gal. tanks, 
storage in two 10 x 40 ft. tanks, two 7,000 
cu.ft. per hr. compressor units each driven by 
two 10 hp. motors, ete at Spencer, Ia. 
Private lans. Work will be done by day 
labor under the supervision of W. G. Watkins, 
Company Engr. 


Gas Compressor Plant, etc. —- Manufacturers 
Natural Gas Co. Ltd., Hamilton, Ont., is having 
plans prepared for the construction of a gas 
compressor plant, purification plant, 1,000,000 
ft. gas holder and gas mains at Burlington, 
Sherman and Barton Sts. Estimated cost 
$1,000,000. 


Plant——Prest-O-Lite Co., subsidiary of Union 
Carbide & Carbon Co., 30 East 42nd St., New 
York, N. Y., plans the construction of a plant 
at Chicago, Ml Estimated cost to exceed 
$100,000 Private plans. Maturity in spring. 


Glass Manufacturing Plant——Pittsburgh Plate 
Glass Co., Grand Bidg., Pittsburgh, Pa., is 
having preliminary surveys made for the con- 
struction of a sheet glass manufacturing plant 
at Santa Ana, Calif Estimated cost to exceed 
$1,000,000. Stone & Webster Engineering Co., 
120 Broadway, New York, N. Y., are engineers. 


Chemistry Building — Fisk University, Nash- 
ville, Tenn... awarded contract for the con- 
struction of a 2 story, 150 x 180 ft. chemistry 
building including research laboratories, etc. to 
Rock City Construction Co., 137 4th Ave. N.., 
Nashville, $160,584 Excavation work under 
way 


Laboratory— Pittsburgh Hospital, 5911 Center 
Ave., Pittsburgh, Pa., is receiving bids for the 
construction of a 5 story, 104 x 135 ft. nurses 
home, including laboratory, etc. at Frankstown, 
Washington and Shetland Aves Estimated cost 
$300,000 J. F. MeWilliams, 6200 Penn Ave., 
Pittsburgh, is architect 


Laboratory, ete.—Treasury Dept. Office of 
J. A. Wetmore, Supervising Archt., Washington, 
D. C., will soon award contract for the con- 
struction of a group of buildings including steam 
laboratory, engineering building, ete. at Coast 
Guard Academy, New London, Conn, 


Laboratory (Chemistry and Physics)—Massa- 
chusetts Institute of Technology, K. T. Compton, 
Pres., Charles River Rd. Cambridge, Mass., 
awarded contract for the construction of a 5 
story, 50 x 300 ft. chemistry and physics labora- 
tory to Stone & Webster Engineering Corp., 49 
Federal St Boston Estimated cost $800,000, 


Laboratory— (Chemistry and Physics)—Rad- 
cliffe College. A. L. Comstock, Pres., 10 Garden 
St.. Cambridge. Mass., awarded contract for a 
chemistry and physics laboratory to Morton C 
Tuttle Co., Park Sq. Bide.. Boston. Estimated 
cost $400,000 to $500,000. 


Laboratories-—Dept. of Education, Nashville 
Tenn., awarded contract for the construction of 
a science hall including fifteen laboratories, 
ete. at Murfreesboro to V. L. Nicholson, Nash- 
ville. Estimated cost $185,000 


Laboratories — South Carolina Military 
Academy. Charleston, 8S. C awarded contract 
for the construction of a new college building 
including laboratories, ete. to Gallivan Con- 
etruction Co., Greenville Estimated cost 
$125,650. 


Leather Factory——Korn Leather Co., 10 Wal- 
nut St.. Peabody, Mass.. awarded contract for 
addition and alterations to factory on Walnut 
St. to L. Lowe, 6 Tremont P!., Peabody. Esti- 
mated cost $40,000. 


Lime Products Plant California Lime & 
Products Co.. R Hollingsworth, Gen, Mer., 
Lincoln, Calif.. is having plans prepared for 
the construction of a 200 ton per day lime 
lant and 50 ton dry ice plant at Antelope. 
estimated cost $500,000 Smith-Emery Co.. 
651 Howard St., San Francisco, are engincers. 


Lime Products Manufacturing Plant——Warner 
Co., 1616 Walnut St., Philadelphia, Pa., plans 
the construction of a lime products manu- 
facturing plant and distribution building at 
Cedar Hollow $40,000 This is part of pro 
pose! SHPOO.000 expansion program 


Pilant—Bureau of Yards & Docks, Navy Dept., 
Washington, D. C will receive bids until Dee. 
26 for a group of buildings including 23 x 41 
ft. TNT etorage building, 22 x 24 ft. mine fill- 
ing houses, 21 x 41 ft. crating and painting 
building, 200 x 201 ft. emply mine storage 
building. heating and boiler plants, etc. at Naval 
Ammunition Depot, Hawthorne, Nev. Estimated 
cost $285,000 


Paint Manufacturing Plant—Corp., c/o H. 
Holder, 242 Franklin Ave Brooklyn, N. Y., 
Archt., will receive bids until Jan. 15 (extended 
date) for the construction of a paint manufac- 
turing plant 
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Paint and Varnish Factory — Sherwin Wil- 
liams Ltd., 897 Centre St., Montreal, Que., 
awarded contract for a 61 x 75 ft. addition to 
paint and varnish factory on St. Charles St., to 
A. F. Byers & Co. Ltd., 1226 University St. 
Estimated cost $42,000. 


Paper Mill — Champion Coated Paper Co., 
Hamilton, O., plans the construction of a paper 
mill near Mobile, Ala. Estimated cost to 
exceed $1,000,000. Maturity indefinite. Also 
plans additions to paper mill at Hamilton, O. 
$150,000. This is part of proposed $1,000,000 
expansion program. 


Paper Mill — Champion Fibre Co., Canton, 
N. C., c/o Champion Coated Paper Co., Hamil- 
ton, O.. plans the construction of a paper mill 
at Canton, N. C. Estimated cost $150,000. 
Maturity in spring. 


Paper Plant—Fisher Bros. Paper Co., 118-20 
West Columbia St., Fort Wayne, Ind., will 
receive bids about Dec. 20, for the construction 
of a 3 story, 30 x 150 ft. paper plant on West 
Columbia St. Estimated cost $40,000. A. M. 
Strauss, Fort Wayne, is architect. 


Paper Mill — International Paper Co., 220 
East 42nd St.. New York, N. Y., plans the 
construction of a pulp and paper mill at Pueblo, 
Salida or Alamosa, Colo Estimated cost 
between $2,500,000 and $5,000,000 Definite 
location undecided. Maturity after Mar. 


Pulp and Paper Plant—G. T. Cameron, c/o 
San Francisco Chronicle, San Francisco, Calif., 
has made application for permit to construct 
a pulp and paper plant and hydro-electric 
project in vicinity of Juneau at Long, Crater 
and Dorothy Lakes Alaska. Estimated cost 
$15,000,000. 


Pulp and Paper Mill—H. Chandler, c/o Los 
Angeles Times 100 North Broadway, Los 
Angeles, Calif.. had made application to Federal 
Power Commission for permit to construct a 
pulp and paper mill and hydro-electric plant in 
vicinity of Juneau, Alaska. Estimated cost ap- 
proximately $15,000,000. Maturity indefinite. 


Pulp and Paper Mill—I. and J. D. Zeller- 
bach, c/o Zellerbach Paper Co., 534 Battery St., 
San Francisco, Calif.. has made application to 
Federal Power Commission for permit to con- 
struct a pulp and paper mill and hydro-electric 
plant in vicinity of Kelchikan Alaska. Esti- 
mated cost $15,000,000. 


Pulp Mill—Weyerhauser Timber Co., Long- 
view, Wash., awarded contract for the construc- 
tion of a 150 ton bleached sulphite pulp mill 
to Chris Kuppler Sons Co., Port Angeles. 


Pottery Plant—tTrenton Potteries Co., North 
Clinton Ave., Trenton, N . awarded contract 
for the construction of a 40 x 200 ft. addition 
to pottery plant on North Clinton Ave., to S a 
Mather & Son, 300 Maple Ave., Trenton. Esti- 
mated cost $50,000. 


Powder Magazine Buildings — Quartermaster 
Corps., War Dept., Washington, D. C., will re- 
ceive bids until Jan. 5 for one black powder 
magazine and one combined timer and fuse 
magazine at Randolph Field, (14 mi. north of 
San Antonio) Tex Estimated cost $15,000. 


Oil Products Plant—Merific Products Co., 
Granite City, Ill., plans the construction of a 1 
story factory for the manufacture of rolling 
mill grease, cup grease and other lubricants and 
heavy oil products on Second St. N. E. Esti- 
mated cost $40,000 Private plans. 


Refinery (Oi1)—Acuila Oil Co., Mexico City, 
Mexico, (Mexican Eagle Oil Co.) plans the con- 
struction of an oil refinery at Atzacapotzalco. 
Estimated cost to exceed $500,000 


Refinery (Oil) — Chickasha Cotton Oil Co. 
Chickasha, Okla., plans the construction of a 
3 story, 77 x 142 ft. oil refinery. Estimated 
cost $50,000. E. H. Eods & Co., Hall-Bricoe 
Bidg., Chickasha, are architects. 


Refinery (Oil)—McKean County Refining Co., 
W. H. Rockman, Farmers Valley, Pa., awarded 
contract for the construction of a filter house 
and burner building including filters and con- 
veyors to L. O. Bouquin Co., 11 East First 
St., Oil City. Estimated cost $45,000. 


Refinery (Sugar)—Superior Sugars Ltd., F. J. 
Potter, 4886 Maplewood Ave., Detroit, Mich., 
plans to expend $3,000,000 for sugar refinery 
and equipment including a 250,000 gal. water 
storage tank, crude oil burners, molasses stor- 
age tank and complete equipment for machine 
and blacksmith shops at Petrolea, Ont. 


Refinery (Sugar)—United Fruit Co., Federal 
St., Boston, Mass., plans the construction of a 
cane sugar refinery at Kingston, Jamaica, West 
Indies. Estimated cost $500,000. Maturity 
indefinite. 


Rubber Products Factory—Weldron Roberts 
Rubber Co., 18 Oliver St., Newark, N. J., post- 
poned construction of 2 story addition to rubber 
products factory at 361-65 6th Ave., Newark. 
Estimated cost $40,000. M. N. Shoemaker, 
10 Bleecker St.., Newark, Archt. Project 
abandoned. 


Silk Mill—Century Ribbon Mills, 80 Madison 
Ave., New York, N. Y., plans the construction 
of a1 story silk mill at Portage, Pa. Archi- 
tect not selected. 


Shell House Magazines—Bureau of Yards & 
Docks, Navy Dept., Washington, D. C., awarded 
contract for a 1 story, 50 x 110 and 650 
x 200 ft. shell house magazines at Naval 
Ammuniition Depot, Lake Denmark to N. C. 
Nelson, 855 Broadway, New York, N. Y. Esti- 
mated cost $150,000. 





Smelter Plant Addition—Niagara Falls Smelt- 
ing & Refining Co., 2208 Elmwood Ave., Buffalo, 
N. Y..will soon award contract for the con- 
struction of a forge shop. Estimated cost to 
exceed $40,000. 


Smelter Plant—Falconridge Nickel Mines, Ltd., 
Concourse Bldg... Toronto. Ont., plans addition 
to converter and smelter plant at Falconridge. 
Estimated cost $50,000. Private plans. 


Tile Factory—Whiteacre-Greer Fireproofing 
Co., 123 West Madison St., Chicago, Il., plans 
the construction of a 2 story tile factory at 
Waynesburg O. Estimated cost $40,000. 
Private plans. 


Tile Manufacturing Plant—V. Rivera & Sons, 
Monterrey, Mexico, plans the construction of a 
tile manufacturing plant at Brownsville, Tex. 


Wood Preserving Plant — Virginia Wood 
Preserving Corp., Richmond, Va., is having 
plans prepared for the construction of a wood 
preserving plant near Richmond, Estimated 
cost $300,000. 


Starch Plant—Piel Bros., 1515 South Dover 
St.. Indianapolis, Ind., awarded contract for the 
construction of a starch plant to Brown & 
Mick, 1020 East Michigan St., Indianapolis. 
Estimated cost $40,000. 


Yeast Factory—Anheuser-Busch Ine., ¢/o 
A. A. Busch, Pres., 721 Pestalozzi St., St. Louis, 
Mo., acquired a site and plans the construction 
of a 7 or 8 story yeast factory. 100,000 Ib. 
daily capacity including machine shop, garage, 
power plant. ete. at East Brunswick, N. J. Esti- 
mated cost $2,000,000. 


INDUSTRIAL NOTES 


Cc. H. WHeEeL_er Mro. Company, Phila- 
delphia, Pa., announces the removal of its 
New York office to 233 Broadway, where 
Thos. B. Whitted will be in charge. 

Socony SPscIALTIES, INC., is the new 
name of the paint and varnish business cf 
the Standard Oil Company of New York, 
26 Broadway. 

READING IRON COMPANY announces the 
election of P. M. Guthrie, Jr., to the presi- 
dency of the company, with headquarters 
in the Baer Building, Reading, Pa. 

UNIVERSAL GBAR CORPORATION, 327 So. 
La Salle Street, Chicago, Ill, has announced 
the appointment of John C. Phelps as sales 


manager. Fred M. Potgieter continues in 
charge as_ vice-president and general 
manager. 


Derroir GRAPHITE COMPANY has ap- 
pointed J. Allan Ritchie Northwest manager 
of the company with offices in the Lloyd 
Building, Seattle, Washington. 

SHERMAN CORPORATION, BOSTON, MASs., 
has moved its headquarters to 292 Madison 
Avenue, New York City. Mr. Austen Bolam, 


business consultant, is now associated with 
the firm. 

J. BisHop & COMPANY PLATINUM WorKs, 
Malvern, Pa., and JOHNSON, MATTHBY & 
Co., INc., 15 West 47th Street, New York 
City, have formed a connection whereby the 
latter house together with its parent com- 
pany, Johnson, Matthey & Company, Ltd., 
London, England, acquires an interest in 
J. Bishop & Co. Platinum Works. 

TRUCSON STEEL COMPANY, Youngstown, 
Ohio, has incorporated the Genfire Steel 
Company which will function as its dealer 
and commodity division under the direction 
of W. B. Turner, formerly manager of the 
latter company. 

GODDARD-JACKSON SALES COMPANY has 
opened offices at 1331 Santa Fe Avenue, 
Los Angeles, and will handle the products 
of the Detroit Oak Belting Company, 
Pacific Goodrich Company, Mikro Pulver- 
izing Company, United States Electrical 
Mfg. Company, Lansing Company, National 
Broach & Machine Co., Power Plant Equip- 
ment Company, and Clipper Belt Lacer 
Company. 
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YOU CAN BUY 





CHEAPER BUT 
NOT BETTER 


In selecting General Refractories 

















products for your requirements, 
you guarantee yourself the ut- 
most in quality plus that extra 
measure of service that leads to 
ultimate lower costs » » There's real economy in using 
General Refractories Products that are made better to last 





longer » » The service is complete, including acid resist- 
ing brick, high alumina, fire clay, silica, chrome and mag- 
nesite brick —also high temperature mortars to meet your 
every need » » Start 1931 right—let General Refracto- 
ries help solve your refrac- 
tory problems. 


GENERAL R EFI ACTORIES C OMPAN} 06 S. 16th St., Philadelphie, Pa 
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While your good old centrifugals, like faithful em- 
ployees, have been plugging away, year after year, 
doing the same old jobs in the same old way with 
never a complaint, things have been happening in 
centrifugal design. 


Find out if they are doing their jobs the way younger 
Tolhursts would do them—or if they are using your plant 
as a quiet Home for the Aged. Are they giving you the 
Imperforate Basket, the basket that is doing miracles in 
the separation of unfilterable materials? Are they 
equipped with the Two-Torque Drive and Mechanical Un- 
loader, devices that have cut whole days out of many pro- 
cesses? Could they be using fume hoods, or automatic 
timers? Check over your centrifugals, keeping in mind 
that a good one will last almost forever—will keep on do- 
ing its job in the same old way for years and years after 
improved designs have made it hopelessly obsolete. 


May we have an engineer call? Please write. 
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New York Office: 30 Church St.; Chicago Office: 8 So. Dearborn St.; San Francisco Representative: B. M. Pilhashy, Merchants Exchange Bidg., San 
Francisco, Calif.; Canadian Representative: W. J. Westaway Co., Westaway Bidg., Hamilton, Ont., 455 Craig West, Montreal, P. Q. 
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OT EX 


Screens handling up to three tons an 
hour of. sillimanite porcelain body slip 








The ROTex installation shown above screens the sillimanite porcelain body 
slip used in making the cores for a nationally known spark plug. 


The mixture of the sillimanite and water is about the consistency of a thick 
cream and is screened through 120 mesh bronze wire screen. 


The fact that a maximum capacity of three tons an hour is obtained is a 
convincing demonstration of the ability of RoTEx to handle large capacities 
accurately on fine meshes. 


Seven years of operation, with these RoTex still handling their daily output, 
leaves no question in regard to sturdiness and durability. 


There is a ROTEX model that will handle your screening work just as well 
as these machines are doing this job. Allow our engineers, who specialize 
on ROTEX, to tell you more about it. 


ORVILLE S|] MP ps ()N Company 


Officeand Factory 
1252 KNOWLTON ST. CINCINNATI. OHIO 
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Products that can be dried in 
Vacuum Rotary Dryers: 




















; Balata Filter Press Cakes 

: Calcium Fish Scrap 

Hypochlorite Moulding Powder 
Calcium Phosphate Moulding Starch 
Carbon Black Reclaimed Rubber 
Cellulose Acetate Sodium Acetate 
Chemicals Sodium Bichromate 
Drugs Sodium Proptonate 
Dregs Starch 
Dyes Sulphur Black 
Filter Clay Zine Oxide 


Solvent Recovery from Leaching 
and Extracting Processes. 





BURCAAK Vacuum Ro Dryer installation, 
equipped with a direct connected electric 
drive through a speed reducer ......4.-. 


Successful Reelin st wala 


Vv 
the patented, helical agitator and discharge door ....... 


. 
Dry @€rs—a source of profit! 
HERE drying is a process factor, it frequently may be converted 
W ix. a profit factor by the correct application of scientifically " Pitbedit 


designed drying equipment. A product better suited to trade BuFOvAK 
demands stimulates sales. That precisely is what BUMOAK DRYERS PRODUCTS 


have accomplished in many industries. 


gy WEP A 


EVAPORATORS, 11 


Eight standard types of vacuum and atmospheric dryers with many modi- types, for chemicals, 

fications have been designed by BURAK engineers. The Vacuum Rotary Saat sak eee 

Dryer is a recent, notable example. and many food 
: <P products. 

For materials which require low temperature treatment and stirring to DRYERS, 8 ¢ of 

facilitate drying, this type has already earned some enviable performance vacuum and atmos- 

records. It is equipped with a patented, helical agitator which lowers oe a arene) _ 

power consumption, shortens the drying time, avoids dusting losses and quirement. 

produces a product that is uniformly dry, irrespective of climatic condi- CHEMICAL 

tions. This type is also successfully used for the recovery of solvents in CASTINGS. 

leaching and extracting processes. CHEMICAL PLANT 


EQUIPMENT. 


It is completely described in Bulletin 255. A copy will be sent without 
obligation, upon request. 


BUFFALO FOUNDRY & MACHINE CoO. 


1551 Fillmore Ave., Buffalo, N. Y. 


In Canada: BUFLOVAK COMPANY OF CANADA LIMITED 
330 Bay St., Toronto 
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Wirsour affecting your 
cash reserves, or influencing : 
your credit lines, you can 
modernize your plant through 
Commercial Credit Service. 


Whether modernization re- 
quires one or more units of 
machinery— even a complete 
plant, Commercial Credit Ser- 
vice will allow payment from 


COMMERCIAL EQUIPMENT 
CORPORATION 


Commercial Equipment Cor- 
poration, affiliation of Com- 
mercial Credit Companies, 





provides a further financing 
service to industry. Its meth- 
od of financing complete 
installations as a unit, requir- 
ing two or more varying 


the new equipment’s increased 
earnings. 


It will pay you to know about 
this convenient industrial fi- 





types and makes of equip- 
ment, has been approved and 
endorsed by many of the 
country’s leading engineers. 


nancing service. Full informa- 
tion will be promptly given on 
request. 
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Conmrrcrirar Crepis Companiks 


COMMERCIAL BANKERS 
CASH CAPITAL and SURPLUS $58,000,000 


COMMERCIAL CREDIT COMPANY - Baltimore COMMERCIAL CREDIT COMPANY, In~., New Orleans 
COMMERCIAL CREDIT CORPORATION - New York COMMERCIAL CREDIT COMPANY . San Francisco 
COMMERCIAL CREDIT TRUST - - - - - Chicago C) KEMSLEY, MILLBOURN & CO., Ltd. New York 
COMMERCIAL ACCEPTANCE CO. ~ ~ Indianapolis CONTINENTAL GUARANTY CORP., Ltd. - Montreal 


MIDWEST COMMERCIAL CREDIT COMPANY, Detroit, Des Moines, Milwaukee, Sioux Falls 
NATIONAL HEADQUARTERS, Baltimore 


. F-2 ae 
COMMERCIAL CREDIT COMPANIES, Baltimore, Maryland 


Give us full information. without obligation, about Commercial Credit Plans. 





Firm Name —_ By . 


Address .__. Title 
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Vacuum Rotary Dryer installation, 
equipped with a direct connected —— 
drive through a speed reducer .... 


Successful PR cathe, 


Products that can be dried in 
Vacuum Rotary Dryers: 


Balata Filter Press Cakes 
Calcium Fish Scrap 
Hypochlorite Moulding Powder 
Calcium Phosphate Moulding Starch 
Carbon Black Reclaimed Rubber 
Cellulose Acetate Sodium Acetate 
Chemicals Sedium Bichromate 
Drugs Sodium Proptonate 
Dregs Starch 
Dyes Sulphur Black 
Filter Clay Zine Oxide 


Solvent Recovery from Leaching 
and Extracting Processes. 
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Dryers—a source of profit! 


into a profit factor by the correct application of scientifically 

designed drying equipment. A product better suited to trade 
demands stimulates sales. That precisely is what BUMOAK DRYERS 
have accomplished in many industries. 


Wines drying is a process factor, it frequently may be converted 


Eight standard types of vacuum and atmospheric dryers with many modi- 
fications have been designed by BURAK engineers. The Vacuum Rotary 
Dryer is a recent, notable example. 


For materials which require low temperature treatment and stirring to 
facilitate drying, this type has already earned some enviable performance 
records. It is equipped with a patented, helical agitator which lowers 
power consumption, shortens the drying time, avoids dusting losses and 
produces a product that is uniformly dry, irrespective of climatic condi- 
tions. This type is also successfully used for the recovery of solvents in 
leaching and extracting processes. 


It is completely described in Bulletin 255. A copy will be sent without 
obligation, upon request. 


BUFFALO FOUNDRY & MACHINE CoO. 


1551 Fillmore Ave., Buffalo, N. Y. 


In Canada: BUFLOVAK COMPANY OF CANADA LIMITED 
330 Bay St., Toronto 
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PRODUCTS 


EVAPORATORS, 11 
types, for chemicals, 
milk, sugar, pharma- 
ceuticals, malt syrup 
and many food 
products. 


DRYERS, 8 types of 
vacuum and atmos- 
pheric equipment for 
every industrial re- 
quirement. , 


CHEMICAL 
CASTINGS. 


CHEMICAL PLANT 
EQUIPMENT. 
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COMMERCIAL EQUIPMENT 
CORPORATION 


Commercial Equipment Cor- 
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mercial Credit Companies, 
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service to industry. Its meth- 
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Wrrnout affecting your 
cash reserves, or influencing 
your credit lines, you can 
modernize your plant through 
Commercial Credit Service. 


Whether modernization re- 
quires one or more units of 
machinery— even a complete 
plant, Commercial Credit Ser- 
vice will allow payment from 
the new equipment’s increased 
earnings. 


It will pay you to know about 
this convenient industrial fi- 











types and makes of equip- 
ment, has been approved and 
endorsed by many of the 
country’s leading engineers. 


nancing service. Full informa- 
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COMMERCIAL BANKERS 
CASH CAPITAL and SURPLUS $58,000,000 


COMMERCIAL CREDIT COMPANY ~.- - Baltimore COMMERCIAL CREDIT COMPANY, In..., New Orleans 
COMMERCIAL CREDIT CORPORATION - New York COMMERCIAL CREDIT COMPANY . San Francisco 
COMMERCIAL CREDIT TRUST - - - - - KEMSLEY, MILLBOURN & CO., Lid. ~ New York 
COMMERCIAL ACCEPTANCE CO. . .« Pic CONTINENTAL GUARANTY CORP., Lid. - Montreal 


MIDWEST COMMERCIAL CREDIT COMPANY, Detroit, Des Moines, Milwaukee, Sioux Fells 
NATIONAL HEADQUARTERS, Baltimore 





COMMERCIAL CREDIT COMPANIES, Baltimore, Maryland 
Give us full information. without obligation, about Commercial Credit Plans. 


Firm Name ealeil By 


Address ____. P Title 
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ANNOUNCING 
A NEW PROCESS 


For THE REMOVAL OF 
HYDROGEN SULPHIDE - HS - 
AND CARBON DIOXIDE - CO, - 


FROM GASEOUS MIXTURES 
* 


After successful operations in commercial plants, this company 





announces the Girdler Absorption Process . .. a more efficient, 
more economical process for the removal of hydrogen sulphide, 
carbon dioxide and other acidic gases from refinery, industrial, 


manufactured and natural gases. 


One of the reagents usable in the Girdler Process is Triethanola- 
mine. It possesses a specific absorption capacity of 100 volumes 
of CO, or H2S per volume of reagent. When diluted 25% with 


water, it has a capacity of 75 volumes—when diluted 50%, of 50 
volumes, etc. 


The process is simple and continuous. It removes virtually 100% 
of the H2S or CO, from the gas treated. Its effectiveness and 
economy increase substantially with (1) the pressure of the gas, 
and (2) the amount of acid gas to be removed. 











THE 
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The required equipment is standard, and is comparatively small 


and inexpensive. 


No undesirable side reactions are caused during absorption—no 


stable or harmful compounds are formed during reactivation. 


The acid gases are removed in concentrated form, which facilitates 


their disposal or recovery. No odors are imparted by the reagent. 


There is no effect on the other normal constituents of the 
gas under treatment, such as hydro-carbons, carbon monoxide, 


hydrogen, etc. 


Complete reactivation of the reagent is accomplished at low 
pressures and virtually without loss, simply by heating to 


approximately the boiling point of water. 


The reagent is non-inflammable and non-corrosive to iron and 


ferrous metals. 


Plants are now in operation and being installed. For definite 
information as to the advantages of the Girdler Process for 
your particular operations, write, giving quantity of gas to be 
treated, acidic gas content and gas pressure. Address: THE 
GIRDLER CORPORATION, Incorporated, Louisville, Kentucky. 





2 The Girdler Process, covering the use of Trieth- 
anolamine and other reagents for the removal of 
HS, CO2 and other acidic gases from gaseous 
mixtures, is both broadly and specifically protected 
by U. S. Letters Patent No. 1,783,901, and other 
U. S. and foreign letters patent, both allowed and 
pending, owned solely by the Girdler Corporation. 





| 





GIRDLER CORP. 


Incorporated 


LOUISVILLE * KENTUCKY 


Other Girdler-Operated Companies: THE HELIUM CO., Incorporated; TUBE-TURNS, Incorporated; 


VOGT PROCESSES, Incorporated 
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Can Your 


Corrosive Equipment 
Match This Performance 





VLANUFACTURING 


‘ 


i. NGINEERING 


: 


INSTALLATION 


; 


SERVICI 


y 
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ead what these manufacturers say about Resisto equipment 

and the handling of corrosives . . . “five years on dilute 
sulphuric acid” . . . “six and a half years in a shellac plant”... . 
and soon. Not mere opinions, these statements, but actual records 
of performance sent in by users of Resisto equipment. You can’t 
get stronger proof than such facts! The above are a few of many 
proofs that Resisto equipment can lower the cost of handling cor- 
rosives. Write, and a Resisto engineer will gladly call—explain 


the complete Resisto service—and cooperate with you for lower 
corrosion loss. 


Pipe, Valves, Fittings, Pumps, Tanks, Castings, 
Special Equipment. Made of Hard Lead, Chrome 
Alloy, Hard Rubber; or lined with Lead, Tin or 
Rubber. Contracting Lead Burners. 


RESISTO DIDE & VALVE CO. 


262 BRIDGE ST., CAMBRIDGE, MASS. 
New York Sales Office, 30 Charch St. 
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Large 
Capacity 


Little 
Power 


Needed 








Cw 


Few 


Wearing 


Parts 


A Belt Pulley for 
Every Need 





Plain Bearing 





Roller Bearing 


Jeffrey Products 


Elevators—Conveyors 
Trolley Conveyors 
Portable Loaders 


Over 200 Kinds 


being handled on Jeffrey Troughed 
Belt Conveyors. For handling your 
bulk materials they will provide con- 
tinuous delivery—relatively high speed 
—large capacity for the size of the 
conveying unit—and a complete sepa- 
ration of material carried from mov- 
ing parts. 


A controlled steady stream of mate- 
rial can be maintained at a speed that 
will maintain the desired flow of mate- 
rial through your plant. 


In selecting Jeffrey Belt Conveyors 
users have considered something more 
than first cost. We believe that you 
too will be interested in the following 
features: 





of Material Are 


Recessed greased pockets in Jeffrey 
Pulleys prevent grease buttons from 
forming in the grease orifice of the 
hollow shaft, which in ordinary pulleys 
prevent satisfactory lubrication. 


Pulleys are of grey cast iron with a 
smooth hard surface that resists wear 
and rust. Only ;-in. clearance be- 
tween pulleys—belt cannot sag and cut 
on idlers. Open end pulleys prevent 
dirt from accumulating on bearings. 


Jeffrey Pulleys are made with three 
types of bearings: Plain, bronze 
bushed, and roller and in sizes to meet 
practically any requirement. 


Write now for Catalog No. 409-E. 


The Jeffrey Manufacturing Company 
909.99 North Fourth St., Columbus, Ohio 


New York Philadelphia Cincinnati 
Buffalo Pittsburgh Cleveland 
Utica Seranton, Pa. Detroit 
Rochester, N. Y. Boston Chicago 


Milwaukee Salt Lake City 
St. Louis Birmingham 
Charleston, W. Va Houston 


Denver 


Jeffrey Manufacturing Company, LAd., of Canada 
Head Office & Works, Montreal—Branch Office, Toronto 





Coal and Ashes Handling ‘ 
Equipment 

Chains and Attachments 

Sprocket Wheels—Gears 

Crushers—Pulverizers 

Sand and Gravel Handling, 
Washing and Screening 
Equipment 

Locomotives 


EFFREY 


MATERIAL HANDLING EQUIPMENT 


11 
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for 


| Viscose Company 


























In 1929 the Viscose Company 
installed the Lopulco Pulverized 
Fuel System at their Meadville, 
Pennsylvania, plant. 

















Now, in 1930, the Viscose Com- 
pany has repeated on _ the 
Lopulco Pulverized Fuel System 
for installation at their Parkers- 


| burg, West Virginia, plant. 


This new installation, designed 
and manufactured by Combus- 
tion Engineering Corporation, 
will consist of Walsh & Weidner 
Sectional Header Boiler equip- 
ment, Lopulco Pulverized Fuel 


: System (storage type) and all- 
metal bare tube water walls. 



































Cross section of new installation 
for the Parkersburg, West Virginia 
plant of the Viscose Company. 


COMBUSTION ENGINEERING CORPORATION 














200 Madison Avenue New York, N. Y. 
+ 

Boilers - Air Preheaters - Stokers ~- Pulverized Fuel Equipment Water-Cooled Furnaces 
SA en ares senna ST RE 
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... now available 
to Industrial Plants 


—the advantages of Raymond Roller 
Mill operation for pulverizing from 
500 pounds per hour to 3 tons per 
hour, depending upon the physical 
characteristics of the material and 
the fineness desired. 


The Midget Raymond Roller Mill 
is constructed on the same principle 
as the larger Raymond Roller Mills 
and is equipped with all the latest 
improvements, including enclosed 
dust-tight gear drive, oil lubricated 
journals, automatic feed device and 
pneumatic feed control. Air separa- 
tion is built integral with the mill— 
providing for the reduction of ma- 
terials to extreme fineness and uni- 

















formity. 
Typical arrangement of Midget Raymond The Midget Raymond Roller Mill 
Roller Mill for grinding a Resin used for may also be operated as a kiln mill— 
molding compounds. drying and pulverizing in one opera- 
tion. 


A new folder illustrating and describing 
the Midget Raymond Roller Mill is avail- 
able. If you desire a copy, write today. 


RAYMOND BROS. IMPACT PULVERIZER CO. 


Subsidiary of International Combustion Engineering Corporation 


Main Office and Works: 1311 North Branch Street, Chicago, Illinois 


342 Madison Ave., New York Rr Subway Terminal Bldg., Los Angeles 
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Above: Class A Seamless m= 
cylinder material. Mini- 
mum tensile strength 60,000 
lbs.; yield point 35,000 /bs.; 
elongation in 2 in. 26°; re- 
duction of area 42°. Speci- 
men etched 40 minutes in 
hot 1 to1 hydrochloric acid. 
Micrograph {top} shows 
uniformly dense structure. 
It required 40 minutes of 
etching to bring out lines in 
the seamless cylinder mate- 
rial. 
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4 Above: Ductility tests made with 
*| weld metal, a %" round specimen 
tied into a knot cold, and a %" 
sq. bar that was twisted cold 
450 degrees without showing any 
signs of distress. 





seamless 


One of a number of cold 
bend tests made with bars 
containing welds. Theweld 
is very dense, free from im- 
purities and the grain struc- 
ture in and about the weld 
is very fine. 














Above: Special 50% discard 
welding quality plate ma- 
terial. Minimum tensile 
strength 55,000 lbs.; yield 
point 27,500 lbs.; elonga- 
tion in 8 in. 25%. Specimen 
etched 20 minutes in hot 1 


Above: The weld in seamless rolled steel, and six micrographs showing the fine to 1 hydrochloric acid. Mi- 
grain structure and unusually clean metal in and about the weld. 


crograph {top} shows grain 
structure. Compare a 
lines with those in rolled 
steel {extreme left} which 
was etched 40 minutes. 


4 


Above: Test bar of weld metal, 
showing remarkable ductility and 
4 perfect fracture. Tensile strength 
67,090 lbs.; yield point 58,090 lbs.; 
elongation in 1.5 inches, 33.3%s 
reduction of area 63.5%. 
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fusion welded construction 


demonstrates... 


superior tensile strength 
ductility and density 


N KELLOGG’S electric fusion 

welding, all variables are auto- 
matically controlled. Welds made 
either in Kellogg seamless cylin- 
ders or plate have the full strength 
of the base metal. A perfect joint 
is obtained. Both deposited metal 
and base metal adjacent to the 
weld have unusual tensile strength, 
ductility and density. For example, 
Kellogg all-weld metal is guaran- 
teed to the following minimums: 


Tensile strength 60,000 lbs. per sq. 
inch; yield point 40,000 lbs. per sq. 


inch; elongation in 2 inches, 20%; 











reduction of area, 30%. 





To the Kellogg fusion welding 
process, Kellogg rolled seamless 
cylinders bring a uniformly dense 
steel that is perfectly adapted. 
Before being rolled, cropping, 
piercing and cropping operations 
remove the highly segregated areas 





Ingot and a finished rolled cylinder. Sizes of pressure 
vessels fabricated from these cylinders are limited 
only by transportation facilities. 


from the ingots. Joined by Kellogg 
fusion welding, these cylinders 
form a pressure vessel free from 
longitudinal seams, with fibres run- 
ning circumferentially, and having 
the “‘skin’’ of rolled steel that is 
unusually resistant to corrosion. 


The complete story of Kellogg 
seamless cylinder fusion welded 
pressure vessel construction, with 
all metallurgical tests illustrated, 
is contained in a new brochure. 
Let us send you a copy. 


The M. W. KELLOGG COMPANY 


225 BROADWAY 


NEW YORK, N. Y. 


‘Birmingham, 827 Brown-Marx ‘Building; “Boston, 12 Pearl Street; Chicago, 1 La Salle Street; ‘Pittsburgh, 
Oliver Building; Los Amgeles, 742 Western ‘Pacific “Building; Tulsa, ‘Philtower Building 


Kellogg Products include Welded Boiler Drums, Receivers, Separators, Headers and Complete Power Plant Piping 
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This Valuable Book on the 
Efficient Speed Control 


of Production Machinery 


TO YOU! 


- 
Every plant superintendent, every 
plant owner, every engineer and 
every machine designer should have 
a copy of the first edition of this 
valuable book—a complete and 
authoritative source of information 
on the most efficient methods for 
speed regulation of industrial 
machinery. 


The development of the need for 
infinite speed regulation . . . the 
qualifications of speed control equip- 
ment ... the advantages of the 
Reeves Variable Speed Transmis- 
sion .. . a list of typical applications 
in various major industries, naming 
the machines and plants in which 
they are in daily use . . . a brief 
description and illustraticn of every 
type of Reeves Transmission .. . 
convenient charts and tables for the 
engineer . . . a complete Service 
Manual covering the installation, op- 
eration and maintenance of REEVES 
Transmissions . . . these and other 
valuable facts are combined in this 
convenient, compact, bound book 
for ready reference. 


Regardless of the type of product 
that you manufacture, this book will 
be of great interest and value to you. 
Clip the coupon below and send for 
your copy today. If you do not use 
the coupon, be sure to specify Hand- 


book No. C-12. 


This book is being distributed 
only to those who request it 


Reeves Pulley Company 


Manufacturers of 


the Reeves Variable Speed Transmission 





t 
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REEVES PULLEY COMPANY, Columbus, Indiana 


Please send me a free copy of your new Handbook No. C-12. 
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Keepine DISSOLVED METALS OUT OF PRODUCTS 


One of the functions of acid— 
resisting glass lined equipment 





One of the most important material 
handling advantages of Pfaudler 
glass-lined steel equipment is that it 
remains inert in the presence of acids, 
mineral and organic. 


So if you are handling products con- 
taining acids, Pfaudler equipment 
will eliminate catalytic and other 
undesirable reactions. When there 
is no need of subjecting the quality 
of your product nor the life of your 
equipment to this action, there is no 
sense in doing it. 


Pfaudler, with 42 years’ experience 
in making high class equipment for 
over twenty-six industries, is in a 
unique position to offer you a wide va- 
riety of chemical process equipment 
at interesting prices. Let us submit to 
you our complete binder of chemical 
catalogs showing our latest designs. 
These are available free on request. 


Above: Actual photograph of new _ standard 
Pfaudler glass lined reaction kettle or still, 500 
gallons capacity ... one of over 50 standard de- 
signs available for all types of chemical service 
at attractive prices. Send for Catalog 715. 


THE PFAUDLER CO., Chemical Division, 1506 Gas & Electric Bldg., Rochester, N. Y. 


NEW YORK CHICAGO SAN FRANCISCO L06 ANGELES 


ELYRIA, 0. 
8 West 40th St. Pfaudler-Elyria Div. 1422 Conway Bidg. 122 New Montgomery St. 1185 Industrial St. 


PFAU D LER 
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HF BY WALWORTH (PATENTED) 








e Greater Strength 


Made especially to withstand hard use in piping service. 


WALWORTH 


Walworth Company, General Sales Offices: 60 East 42nd St., New York 
Plants at Boston, Mass.; Kewanee, IIL; Greensburg, Pa; and Attalla, Ala: 


Walworth Company Limited, 660 St. Catherine Street West, Montreal, P. Q. 
Walworth International Co., 11 Broadway, New York, Foreign Representative 





. .. Distributors in Principal Cities of the World... 
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PROVES Profits Through Research 


The’ outside viewpoint is a valuable means 
of getting at the inside of a problem. 


With industry braking its production to meet the 
retarded speed of curtailed demand, research is now 
one of the most important items on your payroll. 
Keep it there—let it be the endowment policy for 
the future protection of your business—and don’t 
let it lapse. 





A great opportunity for research is here now. 
Whether applied for improving old products, de- 
veloping new ones, or reducing manufacturing costs, 
there is a competitive advantage arrived at through 
research. Many manufacturers realize this. They 
have found that it doesn’t pay to curtail research in 
| times of depression. Those that cut research in 1921 
are not doing it now. 


The outside viewpoint can shorten the time required 
to achieve your objectives. It has solved kindred 
problems for others. It will help you protect the 
business structure of your entire organization against 
the keener competition which is already here. 


WEISBERG & GREENWALD 


ENGINEERS ~ CHEMISTS 
71 WEST 45” St. New York. 
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The oil that you use in the old equipment which you re- 
place probably won’t do for the new. Lubricants, like 
other tools of industry, become obsolete. 


Modern methods of intensive production have made nec- 
essary considerable changes in the characteristics of lubri- 
cants while the importance of lubrication has increased. 
Constant improvement in equipment has forced many 
heretofore efficient lubricating oils into obsolescence. 


At the same time the problems of getting maximum 
results from lubrication have multiplied. Today the lubri- 
cation of each machine is a distinct problem. The proper 
lubricant for one unit of equipment may be wholly in- 
correct for another. Bearings, temperatures, speeds and 
surface pressures differ widely on different machinery and 
each of these factors needs careful consideration when 
selecting lubricants. 


Frequently, to obtain correct lubrication, a careful investi- 
gation by experts is necessary. Our Lubrication Engineers 
are prepared to give you such service. Their technical 
knowledge of lubricants and their broad practical expe- 
rience enable them to render valuable service to you. 


One of these men will be glad to make a survey of your 
plant and offer recommendations—without charge. Just 
communicate with our nearest office. 


MX) Zubricants also 
ge become obsolete. 


We will gladly send 
you any information 
regarding lubrication 
that you desire. We 
have many authorita- 
tive treatises covering 
the lubrication of dif- 
ferent types of equip- 
ment. 


One of these bulletins 
may contain informa- 
tion that will be of 
great interest to you. 
Just ask our nearest 
office for a bulletin 
giving lubrication 
data about the par- 
ticular equipment 
you are interested in. 


STANDARD OIL COMPANY (Indiana) 











General Offices: 910 South Michigan Avenue CHICAGO, ILLINOIS 

















Chicago Detroit Grand Rapids Joliet Mason City Peoria South Bend | 
Davenport Duluth Green Bay Kansas City Milwaukee Quincy St. Louis 
Decatur Evansville Huron La Crosse Minneapolis Saginaw St. Joseph 
Des Moines Fargo Indianapolis Mankato Minot Sioux City Wichita 
14?" 
= CO L 
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“UNITED” €HEM-RAYON 
Flanged Acid Valves 


BE sem hard lead plug and seat the support or tie rod of the specially 


or dise type flanged acid valves designed hard lead covered yoke. This 
are lighter, stronger and more acid positively eliminates the destruction by 
resistant than the usual valve of this acid of any of the upper parts of the 
type. The bonnet of the valve is made valve and is an important point. In 
of steel and brass, completely covered the ordinary valve the yoke is con- 
with hard lead with the exception of stantly being replaced. 


the handwhecl aud the Sumiing sup- The valve has been considerably light- 


ened in weight by the use of hard lead 
fins cast integral with the body. This 
enables full body strength to be re- 
tained and also acts as a reinforcement 
for the flanges. 


port at the extreme top. The stuffing 
box is much deeper than usually found, 
permitting more packing to be used 
which is held in place by a hard lead 


gland. This reduces leakage to a mini- 





mum, thereby eliminating resultant 


corrosion. “United” Chem-rayon acid valves are 

made in the “Y” pattern as illustrated 
The steel studs used for tightening the or in the usual angle pattern. List of 
stuffing box gland have been placed in prices on request. 





NATIONAL LEAD COMPANY 


111 Broadway, New York, N. Y. 


“UNITED” 
LINED EQUIPMENT 


also includes: “United Tubond” lead-lined 
and tin-lined pipe; lead-lined and tin-lined 
fittings; hard lead fittings, cocks and pumps. 
In addition, National Lead Company are 
sole selling agents for Homogeneous lead- 
lined equipment manufactured by the 
Treadwell Construction Co. of Midland, Pa., 
such as Homogeneous lead-lined vacuum 
evaporators, vacuum tanks, steam jacketed 
kettles, acid eggs, car tanks, digesters, auto- 
claves and agitators. 
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Boost PROSPERITY 





BUY NOW 
| 
BUT BUY WISELY 


| 
: 


( Srinidiog and Sifting Equipment 
| 
| 
: 


ROBINSON PRODUCTS 


Orushers, Grinders, Pulverizers, 
Sifters, Mixers (Unique and Gard- 
mer). Elevators, Conveyors, Sheet 
Metal Tanks, Bins and Hoppers, 
Power Connections, Mill Supplies. 


ROBINSON SERVICE 


We offer you a complete 
Engineering, Experimental and 
Advisory Service. 





Here’s an efficient combination .. . 
Mill and the Unique Gyro-Sifter . . 
and sifting various kinds of spices. 


an Unique Attrition 
. used for grinding 


The Mill can be set for extremely fine to coarse grinding, 
while in operation, by a simple turn of a hand wheel. The 
Gyro-Sifter makes any desired number of separations and 
maintains close uniformity in all sizes. Good team-work— 
trouble-free, labor saving, entirely automatic up to the dispo- 
sition of the finished products. 


You may not grind spices; but you should know about 


Uniove ATTRITION MILLS AND GYRO SIFTERS 


if you grind or sift products of any kind. We are prepared to show 
how Unique equipment can better your product or lower your 
processing costs—or both. Write us. Put your production problems 
squarely up to us. We can show you the answer, and prove it. 


ROBINSON MANUFACTURING CO. 


72 Painter Street, Muncy, Pa. 
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for greater capacities 
at lower costs 


approachable by other systems from the standpoints of 

simplicity, adaptability to conditions, little attendance, 
few repairs and shutdowns. That is why this system is re- 
ceiving more and more attention from engineers. 


Prorrroachabie conveying has advantages that are un- 


In any such system, whether of pressure or of suction type, 
the blower itself is the heart (or rather, lungs) of the sys- 
tem. Upon the blower hangs the responsibility for the 
efficiency of the system and not upon a well-arranged piping 
system alone. 


There are definite reasons why Connersville Rotary Positive 
Blowers, whether for pressure or suction use, are unequalled 
in this service. Made up primarily of two impellers rotating 
in a cylindrical casing without internal friction, their positive 
displacement forces or draws the air through the system at 
high velocities and in large volumes. 


High volumetric efficiency, low costs for power, and sure, 
positive results are attained with Connersville Blowers. In 
many installations, they are handling such products as flax- 
seed, cottonseed, oats, wheat, corn, pulverized coal, lime, 
sawdust, copra, ashes. Great capacity through longest pip- 
ing lines is a feature of this equipment. 


THE CONNERSVILLE BLOWER COMPANY 
Division of The Stacey Engineering Company 
Columbia Avenue at 12th Street 
CONNERSVILLE, INDIANA 


CHICAGO NEW YORK 
20 N. Wacker Drive 420 Lexington Ave. 






CONVEY PNEUMATICALLY 












Blower Division: 


METERS 

GAS PUMPS 
BLOWERS 
“CYCLOIDAL” PUMPS 
VACUUM PUMPS 
LIQUID PUMPS 


Holder Division: 


GAS HOLDERS 
STACEY “BULLETS” 
PURIFIERS 
SCRUBBERS 

TANKS 

PENSTOCKS 








CONNERSVILLE 





Blowers » Gas Pumps + Meters + Cycloidal Pumps 
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gas 





is a better fuel for 


carburizing 














THE traditional method of carburizing is in boxes; the metal to be carburized 


entirely surrounded by carbonaceous material. Latter-day design has improved upon 


= 





this method through the in- 
troduction of straight -line 
furnaces, counterflow fur- 
naces, recuperation and re- 
generation — and lastly the 
adaptation of gas fuel. “An 
outstanding development in 


carburization technique is 








the rotary gas-fired machine. 
The new illustrated book “Gas Heat” tells the whole story of the use of gas in 


carburizing operations. Send for your copy today. 





| 


AMERICAN GAS ASSOCIATION 
420 Lexington Avenue, New York 
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Thermal Conductivity Cell 


ie THE manufacture of synthetic ammonia today, 
thermal conductivity has been applied for analyzing 
gases. In this process it is usual to analyze the ratio 
of hydrogen to nitrogen before the mixture is passed 
over the catalyst where part of it is converted to am- 
monia. After conversion the Engelhard Electric Gas 
Analyzers are applied to analyze the percentage of 
ammonia in the hydrogen and nitrogen in order to 
determine and control the efficiency of the converters. 


The ammonia oxidation process for the manufacture 
of nitric acid has also created a new field for gas 
analyzers. In this process ammonia and air are passed 
over an active catalyst and oxides of nitrogen are 
formed. It is essential that a proper ratio of ammonia 


IN MANUFACTURING SYNTHETIC 
AMMONIA THE ENGELHARD GAS 
ANALYZER AUTOMATICALLY ReE- 
CORDS PERCENTAGE OF AMMONIA IN 
HYDROGEN AND NITROGEN 


No. 1 IN A SERIES OF ADVERTISEMENTS DE- 
SCRIBING SPECIFIC APPLICATIONS OF THE 
ENGELHARD RECORDING GAS ANALYZER 


eet ee: | 





Type S Recorder 


and air be used as serious losses occur which decrease 
the overall efficiency of the process if this ratio is not 
kept fairly constant. Here the Engelhard Record- 
ing Electric Analyzer, which is equipped with con- 
trol contacts for automatically maintaining the proper 
ratio, proves of great value. 


There is a specific Engelhard instrument for each 
process in manufacturing synthetic ammonia—H, 
Analyzer for controlling H,4+-N, ratios. CO Ana- 
lyzers to prevent poisoning of catalysts. Inert record- 
ers to detect total inerts in circulating systems. CO, 
recorders for detecting CO, in copper snubbers. NH, 
recorders for determining continuous percentage 


NH, in blue gas. 
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DOUBLE BY-PASS GAS Cell 
& 4 FOR ANALYZING NH, IN H, 


A......DOUBLE BY-PASS CELL. 
The total gas passes through one side of 
the cell and the total gas (minus the NH; 
which has been scrubbed out) passes 
through the other side. 


ee GAS FLOW INDICATOR. 
Maintain exactly the same same gas flow 
through both sides of the cell. 160 bubbles 
of gas through the glycerine per minute 


ees .NEEDLE VALVE. 
Regulate the flow of gas bv means of 
these needle valves. (Note—These needle 
valves must consist of a metal which is 
not attacked by NH.) 


D ..LAG COMPENSATING VESSEL. 
This gas compensating vessel compensates 
for gas lag through the scrubbing bottles 
In other words the gas divides at point 
(see sketch) and both streams should 
reach cell A at the same time 


F&G...FLASKS. 
Both flasks have a capacity of 1000 c.c 
Flask F is filled to just below the neck of 
the flask with 50% H,O and 50% H,SO,. 
Flask G is filled to the same level with 
concentrated H.SO,. ‘The object of the 
acid is to absorb the NH, as the gas bub- 
bles through 


ae ASCARITE TUBE. 
Consisting of a glass tube’ 8” long with a 
1” inside diameter. This tube is filled 
with ‘“‘Ascarite’’ which neutra'izes any 
acid vapor which may come from the 
acid scrubbing flasks and therefore pre 








THE ABOVE illustrates an Engelhard thermal conductivity cell for measuring 

one gas in a mixture of gases. The flasks ‘“‘f’’ and ‘‘g’’ may consist of various H 
reagents including conversion furnaces to change the original composition of sds 
gas mixture. This is a specific example for the analysis of 


hydrogen and nitrogen regardless of the variation of the various components. 








Recording and indicating instruments, automatic 
temperature and gas control, pyrometers, gas FOR 





analyzers, thermo-couples, thermometers. 


ammonia in 


vents this vapor from entering the cell 


... ADJUSTING SCREW. 


For balancing the cell for zero (See the 
operatirg instructions.) 











BRANCHES: 


New York: Boston: Chicago; Pitte- 
burgh: St. Louis: R. E. Chase & Co., Tacoma, 
Wash.:; Jensen Instrument Co., Los Angeles, Cal.; 
Cleveland Laboratories, Inc., 1988 East en er 


30 YEARS Clevelend, Ohio, Exclusive Western and 
~ Western Engineer and Service Statian 
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One battery of twenty Shriver Filter Presses in the Port Colborne Refinery. 


35 SHRIVER FILTER PRESSES 


IN THE 
INTERNATIONAL NICKEL CO.’S PORT COLBORNE 
ELECTROLYTIC NICKEL REFINERY 


ae Filter Presses represent an important part of the 
metallurgical operations of this large electrolytic nickel 
refinery. Thirty-five Shriver Filter Presses are in use in this 
plant. 


If you have a filtration problem, let Shriver filtration engineers, 
assist you. Their knowledge and experience are at your service. 
No charge or obligation of course. Your inquiries are solicited. 





T. SHRIVER & COMPANY 
ESTABLISHED 1860 
808 HAMILTON STREET 
HARRISON - NJ. 


A FILTER PRESS FOR EVERY PURPOSE 


SHRIVER @& 


7, 
PR sohe 




















FILTER PRESSES FILTER CLOTH DIAPHRAGM PUMPS 
[rier tatiteaeii ial 
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When You Transfer 


Laboratory Develop- : g Ws 
ments to Production 4, 0? 3 











... You can transfer i <p 
the Equipment, too. Aa : pgs 
’ ‘EST samples from the labo- i?_a cae 
. ; oy oy eB 
ratory need not be so diff- | ee 
, in % ie 
cult to duplicate in commercial Bf, J2\\ IF 
production as they ordinarily CH 4 X . , 
are. Eliminate contact with GN ; 
. . /, . eee 
corrosive materials and you 3 : 
remove a considerable source Physical 
Characteristics of 
of trouble. PYREX 
Industrial 
And it can be done. Most PYREX laboratory ware, in which Ware 
the greater part of laboratory work is done, has grown up to paper 
commercial equipment proportions. Take containers for an ex- eee eee 
ample—the PYREX flasks and beakers of the laboratory have be- _—enete. pase mm. 
come carboys, pots, and jars in production equipment. In batch SPECIFIC GRAVITY —2.35. 
operations especially they provide the highly desirable elimination ma pp ha i 
of contamination from chemical erosion and corrosion. They in- Sn 
troduce constant visual control of color and consistency, for LiGhT TRANSMISSION- 
PYREX industrial ware is more transparent than the best plate dae sg 
glass. 











Compare the characteristics of PYREX in- 











T.M. PYREX Reg. U.S. Pat. Of 


dustrial ware with your requirements. Our en- 
gineers will gladly suggest means of introducing 
these characteristics into your equipment, with- 
out charge. 


=PYREX= 


INDUSTRIAL WARE 


Industrial and Laboratory Division 


CORNING GLASS WORKS 


CORNING NEW YORK 
New York Office, 501 Fifth Avenue 


C-4 
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CHEVRONS for SERVICE 





E'S TOUGH—-but he has a tough job. 
Because he has handled that job well 
he wears Chevrons—the Army’s reward 


= Af x for long and faithful service. 


oe ~~ In the industrial field Garlock Chevron 
* 3 Packing handles tough jobs well. It also 














renders long and faithful service. Like the 
Sergeant, it has won its Chevrons. 

For heavy hydraulic duty we recommend 
Garlock- 430 Chevron Packing. If high 
temperatures are to be encountered, use 
Garlock-530 Chevron Packing. 

Let the Garlock Service Man tell you the 
complete story of this new product of the 
Garlock Factories. 










/ TIN Well ool oe 
itself automatically 





[in| C7. ROlG Ga NG @iN ie 


COMPANY 
Palmyra, New York 


ALLL Se @liita-t 


Patent Applied For 
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REFRACTORY 


CEMENTS 


to meet every need of 
HIGH TeEmpERA 











HERE is no such thing as a “‘cure- 

| all” refractory cement. Different 
conditions call for different types, 

and in the series of Carborundum- 
Made Refractory Cements Industry 
finds just the one to meet specific needs. 
These cements range from the super- 
refractory Carbofrax No. 5 for use at 
temperatures from 2200° to 3300° F. to 
the Plastic Firefrax No. 1 to be used at 
temperatures from 40° to 3000° F. 
@And the uses for these cements are 
decidedly wide and varied—laying up 


Carbofrax Brick where extremely high 
temperatures prevail and where ordi- 
nary cements would fail—as hot and 
cold bonding cements—for use in mak- 
ing rammed-up linings and patching, 
for laying up and repairing fireclay and 
silica brick work, for laying up insulat- 
ing brick and a dozen and one other 
purposes. QEach cement in the series 
is skillfully and scientifically adapted to 
meet particular conditions. The charac- 
teristics of each are well explained in a 
special pamphlet. 


[SAMPLES ON REQUEST | 


THE CARBORUNDUM COMPANY, PERTH AMBOY,N. J. 


REG. U. S. PAT. OFF y 


—" REFRACTORY DIVISION ew 


Christy Firebrick Company, St. Louis, Kansas City, New Orleans, Houston 
Harrison & Company, Salt Lake City, Utah 








Pacific Abrasive Supply Co., Los Angeles, San Francisco, Seattle 
Denver Fireclay Co., El Paso, Texas Williams and Wilson, Ltd., Montreal-Toronto, Canada 
THE CARBORUNDUM company) 


( ARBORUNDUM ANO CARBOFRAK ARE REGISTERED TRADE MARKS OF 
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: + 16 Hardinge Constant Weight Feeders set up in shop before shipment 
























The Simplest of Proportioning Feeders 


The Hardinge Constant Weight Feeder controls the feed by weight, thereby eliminating 
variations due to changes in specific gravity or size of material. 


It feeds coarse or fine materials to burners, gasoline filters, mills, dryers, crushers, con- 
veyors, and similar equipment without choking. Two or more of these Feeders, deliver- 
ing to a common point and controlled simultaneously, will weigh materials at a constant 
rate, and keep a record of the quantities fed. 


Small machines will feed as low as one pound per hour, and the largest machines will 
feed 1,000 tons per hour. 


This Feeder measures by weight (not volume) 

It records as it operates 

It handles coarse or fine materials 

It is simple in design and strong in construction 

It requires next to no attention from the operator 
It is self-contained F 
It is absolutely accurate 

It is very reasonable in price 


Write for pellede No. 33 on the Hardinge Constant Weight Feeder 


HARDINGE COMPANY 
—— YORK. PENNSYLVANIA — 
Ui Sz) NEW YORK.N.Y, 122 EAST 4204 STREET aa 
SALT LAKE CITY UTAH: CONTINENTAL BANK BLDG. | New Yom 


Vardinse 


Conical Ball, Pebble and Rod Mills, Ruggles-Coles Dryers, Thickeners, Clarifiers, Sand Filters 


ete ee 8 
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GOOD PROCESS: -- /) 


j 


GOOD ROD | 


ARDLY anything known can do / / 
more to keep the wheels of in- ! 



















dustry turning than a thorough knowl- 
edge of all the applications of 
bronze-welding, by the oxy-acetylene 
process. 

Whatever the application—Oxweld 
No. 21 High Strength Bronze-Weld- 
ing Rod is the ideal rod. 

Oxweld No. 21 H. S. rod produces 
hard, dense weld metal with tensile 
strengths up to 50,000 pounds. 

It flows and “tins” smoothly. 

It welds ferrous metals, bronze, 
brass, and copper alloys — and can 
be used to apply bronze coatings 
to wearing surfaces. 


= ae 





WELDING AND CUTTING APPARATUS 
AND SUPPLIES 





OXWELD ACETYLENE COMPANY 


Unit of Union Carbide and Carbon Corporation UCC IN CANADA: DOMINION OXYGEN CO., LTD., TORONTO Hy 
NEW YORK SALES OFFICES IN PRINCIPAL CITIES 
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For Heavy 
Duty Drives 


—as for instance, this one, han- 
dled by a Size 363 Type R-1 
Philadelphia Spur Gear Unit 
driving a 14 ft. Dorrco Rotary 
‘ Filter—you can rely on any one 
of the 


Spur Gear 


Dh 


Ph iladelphia 
SPEED Cl G UNI ITS 


; (ONE NAME-ALL TYPES) 

: Here are units that reduce friction to minimum, transmit the maximum 
\ 

| 


ts 
























amount of power, are impervious to dust, dirt, moisture and fumes, and 
need no attention except occasional oiling. Roller bearings on high speed 
shafts, phosphor bronze bushings on low speed shafts. 







You will find these Units illustrated 
and described in detail on Pages 53 to 
76 of our NEW CATALOG, pith 
blueprints and horsepower ratings of 
GEARS, Spur, Worm, Herring- all types. 


bone, Internal, Bevel, Miter, 
Intermittent, Spiral, Helical, 


Power Saving Products 














Continuous Tooth Herringbone — ai . ™ ——— 
Gears, Spiral Bevel Gears, Investigate also Philadelphia — —< 
V-Belt Drive Units. HERRINGBONE UNITS —_—— 
NON-METALLIC PINIONS: —ideal for heavy loads at 
Fabroil, Textolite, Rawhide. high speeds. Available with / 
Whitney Silent and Roller Gears of either Continuous 
Chains, Sprockets, Flexible ~whac , 
4 Couplings, Universal Joints, Tooth (Sykes type) wie 
‘ Racks, Ratchets and Pawls, and Center Groove Type. Re- 
. a complete line of gear driven member, Philadelphia makes 
Speep Repucine Units ALL types of Speed Reduc- 
ing Units for all forms of , 
drive, all ratios. Send coupon Philadelphia ra Py 
o ~ 
for the Gear Book. Spur Gear Speed Reducer we 
- vf 
? 8 ing 
yd - - 
? & 2" 
& So 
Pa S* =. eo 
” 4" 4 
LSE SS 
“ © > 
& eS ae 
? ra ep 
“ OF Sel 
? iy ,. 2 : x 
ag rs Ss 
£6 ne oe a y 
“y <¥ & > s & > 
e << yy « 
PHILADELPHIA, PENNA. Js G8 ESOS & 
Branch Sales and Engineering Offices ~ 
New York, 12 E. 41st Street Pittsburgh, Pa., Farmer’s Bank Bidg. 4 
ae ; oe 33 
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We specialize in 
plants for the manu- 
facture and reclama- 
tion of sulphuric, 





* > oe 
| a 

















nitric, phosphoric 
and other heavy acids 








and chemicals and 





fertilizers. 















































Plant is operated by a refinery in conjunction with its acid restoring plant, 
it is not necessary to concentrate the restored acid so highly in order to 


produce the desired average strength in the acid used for treating. 





"Qane wae® 


\\ HEN a Modern “Chemico” Contact Sulphuric Acid 


Send for 8-page illustrated bulletin describing “Chemico” 


plants for all phases of the oil refinery acid cycle. 


CHEMICAL CONSTRUCTION CORPORATION 
Chemico Bldg., Charlotte, N. C. | 
New York Sales Office—50 E. 42nd Street 





The illustration shows 
a complete Chemico 
Sludge Acid Reclaim- 
ing and Sulphuric 
Acid Manufacturing 
Plant recently placed 
in operation ata large 
oil refinery. 
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ANEW WELDING 
TECHNIQUE 








r details. 


THE 


BABCOCK &WILCOX 


COMPANY 


— 
a 











Babcock & Wilcox 
Welded Boiler Drums 


For New Scout Cruisers 


First approval of Welded Boiler Drums 
given by Bureau of Engineering, U.S. 
Navy with orderfor twenty-four boilers 








— FTER several years of independent research work, The 

Babcock & Wilcox Company has developed a new fusion 
welding technique which consistently produces welds equal 
to or better than the plate metal in tensile strength, shock re- 


sistance, ductility, and ability to withstand repeated stresses. 





The nature of this process assures sound welds, but as an ad- 
ditional guaranty the company proves the soundness of welded 


seams in finished products through the use of X-Ray examina- 


Fusion Welding is 


tions and other non-destructive tests. 
the title of a booklet 


issued by The Bab 
= p baton . - The Bureau of Engineering, United States Navy, has approved 
any scribing is 
ee the use of this technique in fabricating the drums of twenty- 
opies Wwi » ur 
nished upon request four boilers now being constructed by The Babcox & Wilcox 


Company for the new scout cruisers, Minneapolis, New 
Orleans, and Astoria. This is the first time the Bureau has ap- 
proved fusion welded drums in boiler construction. In fact, it is 
the first authoritative approval of fusion welded high pressure 
boiler drums in the United States. 


THE 


BABCOCK &WILCOX 


85 LIBERTY ST. C 0 pA PANY NEW YORK, N.Y. 














Me riya, 








ou can do 














this> 











™ SUPER meee WELD welc — 


HIGH TENSILE STRENGTH + DUCTILITY 

















The illustration shows pieces formed from Blaw-Knox 
DUCTILWELD (deposited metal), bent, twisted, tied 


in a knot. 


DUCTILWELD is stronger than the original plate and 
just as ductile, and in addition forms a dense deposit 
free from gas pockets and oxide inclusions. 


Send your welding problems to 


WELDING HEADQUARTERS AT BLAW-KNOX 


DUCTILWELD 
Acetylene Welding Electric Welding 
Chrome Iron Welding Forge and Hammer Welding 


2090 Farmers Bank Bidg., Pittsburgh, Pa. 


New York Philadelphia Cleveland 
Chicago = Detroit 


Boston Baffalo Baltimore 
Export Division: 

Blaw-Knox Internatic — Corporation, 
Canadian Pacific Bldg., New York 
London, England, New Oxford House, Hart St., 
Holborn W.C.1.---Paris, France, 1 Rue de Clich 
---Milan, Italy, 6, via S. Agnese, 6---Dunseldorf, 
Germany, 17 Bismarckstrasse 








BLAW-KN 





December, 1930 — Chemical & Metallurgical Engineering 37 





38 











NO JOB IS TOO BIG 
FOR OXWELDING 


Your application of Oxwelding to production need not 
be deferred because its effective employment in your 
plant seems difficult or impossible. 








The Linde Service and Engineering Organization, 





qualified by years of experience in adapting this 
modern metal-working process to the needs of hun- 
dreds of highly specialized industries, stands ready to help you apply Ox- 
welding to your particular production problem. 


A wealth of oxwelding information, backed by the resources of one 
of the country’s great commercial research laboratories, is available to you. 


If your production problem involves welding, investigate these facilities. 


THE LINDE AIR PRODUCTS COMPANY, THE PREST-O-LITE COMPANY, INC., 
OXWELD ACETYLENE COMPANY, UNION CARBIDE SALES COMPANY, 


Units of UNION CARBIDE AND CARBON CORPORATION 


General Offices... New York [ag Sales Offices ...in the Principal Cities 
65 Linde plants . . . 48 Prest-O-Lite plonts .. . 174 Oxygen Warehouse stocks. . . 156 Acetylene Warehouse stocks 
42 Apparatus Warehouse stocks . . . 245 Union Carbide Warehouse stocks 
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Storage Tank Oxwelded from Sheet Aluminum 
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or products requiring 


Non-Corrosive Storage* 








WATERBURY CHEMICAL Co. 


PHARMACEUTICAL CHEMISTS 


fs wOInES OFIKK & verre. ‘ 
naw YORK OFMCE A + 


Mu wer Daueane orn cg pee ar 
TORONTO GFIKT & | BORSIOR) 


OPT ane 


New Orleans, La; 


April 
Twenty 
Ninth, 
1929. 


International Nickel Company 
67 Wall Street, 
New York City, New York. 


Attention! Mr. E. A. Turner: 





Dear Sir: 


Answering your inquiry as to why we installed Monel 
Metal lined Tanks for storage of our preparation, WATERBURY'S 
COMPOUND. 






WATERBURY'S COMPOUND is a concentrated vitamin product 
obtained from predigested Cod Liver 011 by the action of animal 
glands, and its consistency and physical nature is such that if 
it is not stored in either glass or non-corrosive material its 
stabliity is greatly impaired. After a exhaustive tests 
with Monel Metal strips and co-operating with your Mr. Edward 
Schwartz of New Orleans, we found that Monel Metal was the ideal 
material in which to store WATERBURY'S COMPOUND, it bei less 
perishable than oo and more easily cleaned. We, therefore, 
installed three 1000-gallon tanks which have been in constant 
service for the past six months with perfect satisfaction. 








« For concerns manufacturing a product that requires non- 
corrosive storage we would not hesitate to recommend Monel Metal. 


Yours very truly, 


WATERBURY CHEMWCAL COMPANY. TONIC — . 
= OOW sds hon, WAT ERBURY S COMPOI 


MGR., N. 0. BRANCH. 











TANKS of Monel Metal 


HARMACEUTICAL manufacturers are turning to Monel Metal 
tanks as the solution of their storage problems. 

Monel Metal tanks protect the product from contamination. 
They resist the corrosive attacks of most acids, alkalis and es- 
sential oils. They cannot rust and their durability is greater 
than that of any other available material. 

If you have a chemical storage problem, we suggest that you 
investigate the economy of Monel Metal tanks. Information 
about Monel Metal in relation to your particular requirements 
will be gladly sent on request. 





Three 1,000 gallon Monel Metal lined tanks seemed Dated t po . bed , , 

> Monel Metal is a registered trade mark applied to a technically controlled nickel-copper alloy of high 
7 anata Ag+ pr mend: fm yg nickel content. Monel Metal is mined, smelted, refined, rolled and marketed solely by International Nickel 
107 South Robertson Street, New Orleans, La. 












ON 
THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N. Y. L™ ) arte 
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VITREOSIL DISHES 


- + « Glazed or Unglazed .. . 















O our 


HESE 

recently dishes 
increased line (all styles of 
of unglazed and whichare illustra- 


glazed Vitreosil 
evaporating dishes 

we have again added 
new sizes in the glazed 
ware with hemispherical 
bottoms. The unglazed 
dishes are obtainable with 
either flat or round bottoms. 
The prices of large Vitreosil dishes 
are comparable with porcelain, 
with the advantage of being least 
affected by acidic conditions and 
security against breakage through 
sudden temperature changes. 


ted in the photo- 
graph) will be found 
generally useful for a 
variety of operations in 
chemical manufacture. Spe- 
cial mention may be made of 
their suitability for evaporating 
solutions of platinum and radium 
salts, the preparation of thorium 
nitrate, mercuric oxide, ammoni- 
um tungstate, and tungstic oxide 
and the resublimation of iodine. 














Cat. No. | B.31 


B.3 | B.S | BO /B.10 (B.11 |B.12 B.13 /B.15 \B.17 \B.19 |B.21 | B.23) B.25) B.27 
| . | . | . . 
— oe 

| 


600 |.700 | 800) 1.2 | 1.4) 1.8/1.8 |2.5| 3 [4.25| 3 | 20 13.25) 15 


B.29| B.29 
L 


B.32) B.32) B.33) B.35) B.35 
rg Lrg} 
Lip 


rs | Lrg 
Lip! ° 





* ili 














Ap roximate | am - ; | - 
apacity | oes 080 | .100 | .200 | .400 | .500 
Liters | 


i. 





ee ae ee 


| 

} | 

$3.85 4.15) 4.65| 5.00, 5.15 a 0.08 7.50| 8.35| 9.40) 9.40/11.25/13.25/13.25 13.25/14. 
} 











Glazed Li TS iene Se | 
Round {#150} 1.65) 2.15) 2.50) 6.26} 8.00) 6.25/10.26/10.45 1.26 22.26/26.26)20.75 
| 
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Write for Literature 


The THERMAL SYNDICATE Led. 


64 Schenectady Avenue Brooklyn, New York 
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Two-fluid nozzles for intimately mixing two liquids or a liquid 
and a gas; ramp bottom nozzles for handling (without clog- 
ging) liquids containing rubbish or impurities; standard types 
for every job from powdering milk to spraying asphalt or 
cake frosting; special types developed to meet specific con- 
ditions. 


Chemical engineers have found it to their advantage to be 
familiar with Spraco nozzles. Made in many sizes from brass, 
bronze, stainless steel, stoneware and special alloys, the line 
is the most complete one available. Send the coupon below. 


SPRACO, INCORPORATED 


Formerly Spray Engineering Company 


115 CENTRAL STREET, SOMERVILLE, MASS. 























Spraco Nozzles for process industries 








Please send Bulletin 463 describing the complete line of Spraco nozzles, including a table of 


capacities. 


I A os ada eee oe Aine + hae RO een ee cde be cbene. 


IR cru act a dam ade ME Ge «0 nee CRORES » KE w RRR RS eee Shred wells ea, 


ee ee Tee eee eee ee eee ee ee ee ee Miki sane aaa ines 
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What about your motors? Are they fitted to the jobs 


to which they are applied? Méisapplied motors can 

7 frustrate the best management in chemical plants—for 
it the snrelee)s it is there that motors are under the severest test. 
» » » Corrosive dust and fumes, steam and vapor, 

" abrasive dust—inherent in the process industries, are 

t O th e ob exceptionally severe on motors. » » » The answer to 
j this motor problem is the Wagner air-jacketed motor, 


completely protected against the destructive elements 


Re 


which may destroy open type motors in a few weeks. 

» » » There are many factors involved in the application 

of motors, factors requiring the consultation of recognized 

motor specialists. » » » The fact that Wagner manu- iD ¢ es tio 
factures a wide variety of motors (some 25,000 type- ¢ Corpora n 
6400 Plymouth Avenue, Saint Louls, U.S.A. 


hp-rpm combinations) is an assurance to the chemical 
MOTORS TRANSFORMERS FANS 





industries that Wagner sales engineers are qualified to 
SINGLE-PHASE DISTRIBUTION DESK WALL 


recommend without prejudice the right motor for each job. eee VEMASE soem con.ine 
When motors are under consideration, consult Wagner. DIRECT CURRENT INSTRUMENT VENTILATING 
L231-1XD 
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TWO FRACTIONATING 
| COLUMNS SHIPPED TO 
A L A R G E E al S T E R M4 These fractionating columns, each 


4 feet in diameter by 60 feet long, were 
Oo I L R E Fl N E RY nnn ED built for and are now installed ny well 





the J. P. Devine Manufacturing Company is furnishing to 
many of the foremost process industries. The successful per- 
formance of these products reflects the technical knowledge, 
experience and facilities of the manufacturer. 


3 
known Eastern oil refinery. 
They are typical examples of the modern heavy equipment 
4 
Purchasers obtain definite advantages and economies from 
our policy “Petroleum and Chemical Apparatus from Blue 
Print to Shipment Under One Roof.” This centralized re- 


sponsibility prevents delays and assures scheduled deliveries. 





Ideally located and equipped for service to the process indus- \ 
tries, the J. P. Devine Manufacturing Company solicits the 
heaviest of work. 

















' J. P. DEVINE MANUFACTURING COMPANY, INC. 


4 Sales Agents and Fabricators for the 
Automotive Distillate Corp. of St. Louis 


MT. VERNON, ILL. 


New York St. Louis Chicago 








December, 1930 — Chemical & Metallurgical Engineering 43 

















Another Economical 


SPERRY 
Filter Press 











Hard Rubber 






OLID, hard rubber plates have been used 


recessed plate type press 
on many Sperry Filter Press installa- 
tions. It affords many practical advan- 


tages over other acid-resisting materials. 


Exceedingly long life of rubber plates is one 
advantage over wood. Their flexibility pre- 
vents breakage and damage in handling. It 
affords an extremely tight seal when the press 
is closed without damaging filter cloths. 


In addition to the plates, all head connections 
are hard rubber as well as hard rubber cocks, 
fully protecting the material filtered. 





Recessed type plates are used in this instance 
and are arranged for washing. 


It represents another typical Sperry Press built 
to suit your particular needs and conditions. 


D. R. SPERRY & CO., BATAVIA, ILL. 


H. BE. Jacoby B. M. Pilhashy 
95 Liberty Street Merchants Exchange Bldg. 
New York San Francisco, Cal. 


bbl) LETT IY’ 









RIELERY 
PRESSES 
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For Every Agitation Need 









ERHAPS you know The Dorr Company chiefly 

through its thickening, washing, classifying or 
filtering equipment. Just let us remind you that when 
you are thinking of agitation or mixing, The Dorr 
Company can offer you three distinct types of machine, 
designed to answer most agitation problems. 





The Dorr Agitator—a combi- 

nation air-mechanical agitator, 

for quick and thorough mixing o 

liquids and solids or of liquids 
and liquids 





The Dorr Impeller Agitator—a 

distinctly different type of agi- 

tator, used where the introduc- 

tion of air is detrimental to the 
process 


eae 


The performance of all three types of Agitator is nota- 
ble for rapidity of mix, and low power consumption. 


i Our nearest office will gladly forward bulletins. 


The Dorr Agitator, Bulletin 1081 
The Dorr Impeller Agitator, Bulletin 1271 
The Dorr Slurry Mixer, Bulletin 1181 The Dorr Slurry Mixer—for heavy duty 

work or for use in large storage basins 





DENVER, COLO. LONDON 

1009 17th Street The Dorr Company, Ltd. 
Abford eres, Wilton Rd., 

CHICAGO, ILL. W.1 


333 North Michigan Avenue 


LOS ANGELES, CAL. ENGINEERS —_ tet m.b. H. 


; 108 West 6th Street Kielganstr, 1 W. 62 
WULNES- BARRE, MA. 247 PARK AVENUE NEW YORK CITY oases 
Miners Bank Building —— Societe Dorr et Cie 
gATLANTA, GA. INVESTIGATION TESTS DESIGN EQUIPMENT 26 Rue de la Pepiniere 
andler Building JOHANNESBURG, S. A. 
TORONTO, ONT. MELBOURNE, AUSTRALIA TOKYO, JAPAN E. L. Bateman 
330 Bay St. Crossle & Duff Pty., Ltd., 360 Collins Street Andrews & George Co., Inc., Central P. O. Box F-23 Locarno House 
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Select the PACKING Best Adapted 
to the Conditions of Service 


The varied conditions under which a packing must work 
make it necessary that the packing be adapted to such 
conditions. 


No one packing could possibly be 
expected to meet all conditions. 


, - PALMETTO) [cur] pelam P ALCO) COMPRESSED AIR 


of 
Packing 








The high temperature 
of Compressed Air 
requires the great 
heat-resisting quality 
and perfect lubrica- 
tion of 


“PALMETTO” 
PACKING 


which gives longer 
Catcvurn —f+-——— and more satisfactory 
Cite Acid x . 
‘om Aw . o = r 
Gemerenes fe _- -f - - -- —® ; service under com- 
BaAtenee ~~ -]--- — ----—- --]---- --------]—--_® pressed air and high- 
Ethyl Alcohol 
a 4 pressure superheated 
Or OE 27 HR. Se steam than any other 
nee packing on the 


OM anavc 
Kerosene ‘ x market. 





Acetone 
Acetic Acid 
(Giecral & duiute) 


a e— 





(Anhydrous & dilute) 
Amy! Acetate = 


(Banans ~!) 








Benzine (Benzo!) 
Benzore Acid 
Borax 





Bork Acid —_____] 
Bleach Liquor — 
Bromine — 
Buty! Acetate 


Cakium Bre 






































’ 
Hydrogen Peroxide = one dei Som — — 








7 


vv owZgirixzram:! o 
" 
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Lime . 
Lime Sulphur 








x KR 





Minera! Spints is 
Nephthe —__ — ee SS 
Nitne Acid 7 = x 
I EEE = 
Oxalic Acid . 
Palmitic Acid 5 — 


Phosphoric Acid ~~ .]~ ~. ‘ a Sena 
Potassium Carbonete §__ i 

















| 
“x 
ue 


















‘ane SEND FOR THIS CHART 


x 
x 
Potassium Cyamde ..f.. — .. — ns & S ahe = « x and 
Potassium Sulphide —j — x 


eee T--- ---- == HANG IT UP FOR® 
——— + REFERENCE 


Sodium Cyanide. — —= be & » ahbea = x 

Sodium Carbonate __ 
(Sorta ash) 

Sodium Hydrosde — 
(Caust sode) 

Sodium Bisulphite 

y Sodium Sshecate 








| 
! 
i 
i 
! 
i 
‘ 
i 
! 
x * 











i 
“xx Mx 


Tartar Acid 
T Toluene (Toluol) 
Tri-eodium Phosphate — ' 
Turpentine . im a - 


Ww Water (Hot & Cold) J —E 






































x Xylene (Xylol) | on es ee Se 


—E——EEE — SE a 








Send for free working sample to test under your own conditions 
—state full conditions and size packing required for test. 


GREENE, TWEED & CO. 


Sole Manufacturers 


109 Duane St. New York 


Z 
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For Greater 
Resistance to 


Acids and Corrosion 


SPECIFY 





OR hydrochloric acid at all temperatures specify 
Hastelloy “A”. This grade also resists sulphuric, 


acetic, formic and other acids, salt spray and alkalies. 


Hastelloy “C” is highly resistant to free chlorine 
and nitric acid—also hydrochloric, acetic, formic and 
phosphoric acids and solutions under both oxidizing 


and reducing conditions. 


For resistance to hot or cold sulphuric acid and 


hydrochloric acid at moderate temperatures specify 





Hastelloy “D”. This grade also shows good resistance 


to acetic, formic and phosphoric acids. 


Hastelloy “A” is supplied in castings, rolled bars 
or sheets, plates and rolled and cast rounds. Hastelloy 


“C” and “D” are supplied only in the form of castings. 


Write today for additional facts of interest, ad- 
dressing all communications to the general offices 


at Kokomo. 


HAYNES STELLITE COMPANY 


Unit of Union Carbide WCC and Carbon Corporation 
CHICAGO DETROIT LOS ANGELES SAN FRANCISCO 
CLEVELAND HOUSTON NEW YORK TULSA 
General Offices and Works — Kokomo, Indiana 


Haynes Stellite Welding Rod is also available from any of the 42 shipping points of the 
: Oxweld Acetylene Company 


HAYNES STELLITE - HAYSTELLITE - HASCROME - HASTELLOY 





Quality Products, Fair Prices, Dependable Supply, Engineering Service 
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Helping to improve the 


PROCESS OF MELTING 


Precious Metals and Rare Alloys 


FURNACE BY C. I. HAYES INC. 


consistent uniformity and control of temperature 
are essential. D. E. Makepeace, at Attleboro, Mass., 
famed workers of these metals, have found a solution of 
many melting problems in the “Globar” equipped Hayes 
pot type furnace. 
The difficulty of pockets forming in the melted silver 
when fuel-fired furnaces were used has been eliminated. 
Closely controlled pouring temperatures of white gold 
alloys have solved the difficulty of rolling after melting. 
Blistering evils have disappeared—their entire melting 


ELE CT RI C processes have been improved. 


The consistent hour in and hour out performance of 


| N melting white gold, silver and rare metal alloys, 


H EATI N G Globar Brand Non-Metallic Heating Elements have had 
a lot to do with this success. 
ELEMENTS It’s just another example of how Globar Brand Ele- 


ments are serving industry. 


GLOBAR CORPORATION, NIAGARA FALLS, N. Y. 


{ Subsidiary of the Carborundum Company 


Pacific Abrasive Supply Co., San Francisco and Los Angeles Steinmetz & Company, Philadelphia 
Williams & Wilson, Ltd., Montreal —Toronto, Canada 


© NAME VEN TO NON-META RICA ATION AND RESISTANCE 





Bar RPORATION 
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REDUCE 
EXPLOSION 
HAZARDS with 
ACID RESISTING 
PANELS 








Westinghouse 12-circuit 
Tankless-type Immersed Panel. 


¢$2e20@2020000080800 

















! CID VAPORS can’t get in 
ARCS can’t get out--: 


OR the protection of lighting and power distribution 
circuits and small motor circuits, Westinghouse has 
developed an extensive line of oil immersed panelboards 
which are impervious to the action of corrosive and ex- 
plosive chemicals. 


The panelboards are entirely enclosed either in cast iron 
housings or in heavy sheet steel tanks with cast iron pot- 
heads. The housings and tanks are filled with oil. All 
joints between cover plates, tanks and housings are pro- 
vided with hemp gaskets. Provisions also are made for 
making gas-tight conduit connections for incoming and 
out-going cables. 


Therefore, acid vapors cannot reach the panel proper, 
which is immersed in oil, and the arc formed when a 
switch opens, cannot come in contact with explosive gases. 


I Ask our nearest district office for complete information. 





Service, prompt and efficient, by a coast-to-coast chain of well- equipped shops 
: Westinghouse © 


TUNE IN THE WESTINGHOUSE SALUTE OVER THE N. B.C. NATION-WIDE NETWORK EVERY TUESDAY EVENING. 
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One of the most important requirements in chromium or other plat- 
ing service is stable terminal voltage. Where motor generators are 
used to supply power, this requirement means added responsibility for 
the bearings. Even a slight gap variation, due to bearing wear, will 
cause unbalanced magnetic strains sufficient to impair the overall 
efficiency of the set considerably. 


The Eager Electric Company, formerly of Watertown, N. Y., now in 
Cleveland, Ohio, as a division of The Electric Products Company, has 
settled the question once and for all by equipping its whole line of elec- 
trolytic motor generators with Timken Bearings. Thanks to the 
rigidity with which they hold the shaft to its original setting, the ef- 
ficiency of the machines and their continuity of service are perma- 
nently assured. 


Permanently, because they are guarded by the combination that spells 
unfailing endurance—the Timken combination of Timken tapered 
construction, Timken positively aligned rolls and Timken-made steei. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


TIMKEN :::: BEARINGS 
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Enka Corporation 











STORAGE VESSEL 


CORRUGATED STRAIGHTWAY 
FAUCET WITH SAFETY HOOD 
AND CLOSED BOTTOM. CAN BE 
FURNISHED WITH GROUND END 


IF DESIRED 





CENTRIFUGAL PUMP 








CHEMICAL STONEWARE 


ANKING foremost among American industries, this large and progressive 
concern demands the best and gets the best in all equipment. It was 
inevitable that the successful executives of this company should recognize 
the superiority of General Ceramics Chemical Stoneware. But they did not 
take it on faith, They made General Ceramics Stoneware prove itself. 





Isn’t the experience of this big organization worthy of your serious considera- 
tion? Don’t you owe it to yourself to find out something about the chemical 
stoneware that won the unqualified confidence of these shrewd, far-seeing 
business men ? 


General Ceramics Stoneware is vitrified through and through and guaranteed to 
be tight, non-porous and impenetrable by corrosive substances. 


Made in designs to meet every requirement for the protection, storage and 
handling of corrosive chemicals. 


Write for catalog, and also ask for booklet describing equipment recently 
designed, manufactured and installed by us in the Enka plant under the super- 
vision of Lockwood Greene Engineers, Inc. 


General Ceramics Co. 
225 Broadway, New York City 


276 Monadnock Bldg., San Francisco 208 So. LaSalle St., Chicago 
1111 Beaver Hall Hill, Montreal 





GENERAL CERAMICS CO. C. & M. B. 
225 Broadway, New York City 


Without obligation on our part, you may 


Send a copy of your Catalog. 


Have your engineer call. 
Name . ee i.) ee 


Address 








Town . oi oi . State 





i atieatet 
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10 Horse Power 
Century Type 
SCN Squirrel Cage 
Induction 3 and 2 
Phase 60 Cycle 
Motor. 


GENERAL PURPOSE APPLICATION 


‘aalat 


CURRENT MOTO 





THEY KEEP A-RUNNING 





LOW STARTING CURRENT 
NORMAL TORQUE 


Because no current-limiting starting equipment is necessary in 30 horse 
power and smaller Century Type SCN Squirrel Cage Motors, they may 
be controlled by any standard approved starting switch or starter. This 
means greater economy in installation and maintenance. In addition, full 
advantage is taken of the current drawn from the line since no current is 
absorbed in starting equipment. 


The starting torque of these motors is practically the same as that of the 
standard type SC Squirrel Cage Motor. This makes them particularly 
suitable for all general purpose applications where normal starting torque 
is satisfactory and where the omission of current-limiting starting equip- 
ment is permissible. 


Century polyphase motors are built in standard sizes from % to 250 
Horse Power. 


CENTURY ELECTRIC COMPANY 
1806 PINE STREET: « ST. LOUIS, MO. 
40 U. S. and Canadian Stock Points and More Than 75 Outside Thereof 



































doit SA bedadibaie =, ee wreetich: 


SETS, ROTARY 


E j 
RS ( M OTO R g AND VENTILATORS ' 


FOR MORE THAN 26 YEARS AT ST. 


MOTOR GENERA 
fe): 
CONVERTORS, FANS : 


LOUIS 
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Send for booklet 


“Chlorine in its Newest Form.” 


roduct for Conver 
Preparation of Blea 


and Sterilizing Solutiors 


“Curate 


tab, 
~ Readily soluble — 
Th Concentrated 


atk in this package contai® 
<? lbs. Available Chlorit ‘ 





m 
MATHIESON 
PRODUCT 





Wherever there’s a need for STERILIZING—DEODORIZING— 
DISINFECTING....There’s a need for HTH.... 


ed 
ta at ae 


nell 
rs 


_ THE MATHIESON ALKALI 


Never before has it been possible to utilize so conveniently and safely the widely-known sterilizing, 
deodorizing and disinfecting properties of chlorine. H T H is a highly concentrated chlorine-carrier. 
It contains 65% of available chlorine and is a dry, stable, free-flowing powder. It is ideally suited 
for use in hospitals, industrial plants, water works, food plants — wherever there is a need for a 
convenient, economical source of chlorine. For preparing industrial bleaching and _ sterilizing 
solutions, antiseptics such as Dakin solution, bleaches, sterilizing agents and disinfectants for house- 
hold use, ink eradicators....for use in laundries and textile mills as a bleach....in fish packing 
plants and in ships as a deodorant ....in hundreds of diversified uses H TH is meeting a long- 


standing need. Write for complete information and prices. 2 J ‘ , ' . : . 


sles 


KS (Inc.), 250 Park Avenue, New York City 


a 
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)| SERVICE 
— 
RESOURCES | RESEARCH 





Great Structures Rest on Strong Foundations 





A Structure can be no stronger 
than its FOUNDATIONS 


By CARL R. MILLER 


No. 6 in a series of advertisements describing the position 


of The Mathieson Alkali Works in the chemical industry 


HERE plodding oxen once came for a cart of precious 
Waaiwae a modern Mathieson plant produces tons 
of useful chemicals needed for Industry’s mills and fac- 
tories. Near mighty Niagara, unharnessed for ages...today 
a Mathieson plant extracts power from the falls and ele- 
ments from air and minerals, transforming them into chem- 
ical products that protect the lives of millions...products 
which cost no more yet serve better. 

These modern miracles would have been impossible 
without strong foundations of Resources, Research and 
Service... foundations laid in the pioneer days of the chem- 
ical industry. That is why Mathieson chemicals represent 
quality born of seasoned experience...that is also why 
Mathieson service assures satisfaction to every purchaser. 

A list of available literature describing the many uses 
of Mathieson chemicals will be sent on request. 


The MATHIESON ALKALI WORKS (JInc.) 
250 PARK AVENUE 


NEW YORK, N. Y. 
CHICAGO PROVIDENCE CHARLOTTE CINCINNATI 
Works: Niagara Falls, N. Y.—Saltville, Va. 


Warehouse Stocks at all Distributing Centers 


Soda Ash...Caustic Soda... Bicarbonate of Soda... Liquid Chlorine... HTH (Hypochlorite) 
Anhydrous and Aqua...Bleaching Powder...Sulphur Dichloride... 


PURITE (Fused Soda Ash) 


MATHIESON 
CHEMICALS 


















Dz 
MAGNETI 
SEPARATIO 


Another industry profiting 


Boston: Chicago: 
304 Rice Bldg. 273 Seventh Street 
New York City: San Francisco: 


50 Church Street 332 8. LaSalle Street 


Branch Offices 
in Other Principal Cities 











from protection against iron 


a soap, and other packers’ by-products is 

still another industry profiting from the sure 
protection against iron. Presses that extract 
grease from inedible parts of cattle break when 
iron goes through. Dings Magnetic Separators, 
protecting such equipment, have paid and are 
paying for themselves over and over again. Hun- 
dreds are in service in the plants of the Big Five 
alone! 


Wherever iron can cause defects or impurities in 
products, wherever materials must be ground, 
crushed, or pressed, wherever processes produce 
combustible dusts, Dings pays large returns in 
cash savings and protection. Check up on the 
profit possibilities of protection against iron in 
your own plant. 


Dings Magnetic Separator Co. 
666 Smith Street 
Milwaukee, Wisconsin 
Established in 1899 


W orld’s largest manufacturers of magnetic separators 






7 {~ Some of the industries in which 8500 Dings Magnetic 










Dings Magnetic Sepa- 
rator on Anderson 
Expeller, press used 
by packers to extract 


grease from tankage. 
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Separators are protecting plant and product: 
Drugs and Chemicals Paper 
Candy and Sugar Glass 
Cement and Rock China 
Tobacco Fertilizers 
Mining Packers’ Products 
Foundry Grain and Foodstuffs 


Tires and Rubber Products 















A typical 
Self-Priming 
DURIRON 
Pump installation which is used for 
tank car unloading and transferring 
liquids within the plant. 


No. 80 DURIRON 
Self-Priming 
Centrifugal 
Pump 


Let Plant Equipment 


HERE’S no more reason for disassociating first 
cost and maintenance expense than in putting 
off the replacement of worn-out plant equipment be- 
cause you are not running 3 shifts. Let’s all turn over 


a new leaf for 1931. 


Let the new equipment be that which will give the 
most service for the fewest dollars of ultimate total 
cost. We are willing to buy our equipment on that 
basis—and we'd like you to look at our product in the 
same way. DURIRON deserves your preference when- 
ever it can do your work at less cost, over the longest 


efficient service lifetime. 


In replacing your pumping layout 









for handling acid or corrosive solu- 
tions you will want to remember 
the availability of a SELF-PRIMING 
DURIRON PUMP which may sim- 
plify problems. Bulletin No. 155 


will be sent on request. 


Start 1931 “i, 


Be 


Address: THE DURIRON COMPANY, INC., 424 No. Findlay Street, Dayton, Ohio 





Sales Engineering Offices in 36 Cities 
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Selected for Low Maintenance Cost 























SPECIAL 
CASTINGS 
for use 
under 
corrosive 
conditions 
DURIRON CENTRIFUGAL C) 
PUMPS of small, medium \, 
and large capacity 





KETTLES 
and Tanks 
for any 
corrosive 
service 
condition 





FLANGED PIPE 
from 1 inch to 8 inch 
diameter and larger 





STEAM JETS 


e sting role 


SELF-PRIMING PUMPS 
for acid service 


d circulat 


rosive sotutions 


~ 





DURIRON CASTINGS 


PLUG COCKS 


Tila iVieltare plunger release 








to customers 
special design 





/: 


and Duriron- Nordstrom types 



















# 






Y-VALVES 
for 1 to 6 


ACID - PROOF 
sinks and plumbing 
iolamlolelelachiolal-s 


TANK OUTLET 
and drain fittings for 
wood, concrete or 
folael-lamielal 4; 





MIXING NOZZLES 
for intermingling — 
fluids as in treating 
at refineries 


from 100 to 5000 cu. ft. 
per min. capacity 


FLOOR DRAINS 
Out 


eh idol isl 16 bum) o) ilo 


S — 


ets 






and Fittings 
for drain- 
ageandlow 
pressure 
liquid flow 









Tonk - ttings 








DIGESTION EQUIPMENT 






JACKETED 
KETTLES 
with 
or without 
agitators 


for laboratory installation 





You can use DURIRON for many purposes, of some of which you may not have 
been aware. It would be profitable for you to have a complete set of Bulletins. 


DURIRO 
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BEFORE— 
A NUISANCE 


eliminate. 
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AFTER— 
AN ASSET 


complete elimination of a 
each day. 





hanging a Dust Nuisance into an Asset 


The ability of Dracco High Efficiency Filters 
to clear up the most obstinate dust conditions 
is demonstrated again in this installation. 


Once, phosphate dust from the vents of 
twelve pulverizers was a constant source of 
nuisance to the neighborhood, created un- 
healthful working conditions and wasted 
valuable dust. 


Today, with a bank of six Dracco filter units 
no dust discharge is visible. Troublesome 
dust discharge is completely eliminated and 





Contrast this condition with that above. 


Clouds of phosphate dust created a nuisance here that only .Dracco filters were able to 
The exceeding fineness of the dust, 84% thru 300-mesh screen, caused it to 
elude all previous control attempts. 


ee 


Here no dust is visible—its absence represents 


nuisance and a product recovery averaging a _ ton 








.2 per cent of total mill capacity is recovered 
to contribute to the over-all efficiency of 
the plant. 


Throughout the process fields—wherever 
dust and fumes create a nuisance, a health 
hazard or a loss of material—Dracco in- 
stallations are proving the solutions to the 
problems. 


Dracco engineers will gladly advise with you 
on the solution of your similar problems. 








2 DRACCO bee 


THE DUST RECOVERING & CONVEYING CO. 


Engineers and Manufacturers 


CLEVELAND, OHIO 


AIR FILTER FOR TREATMENT OF QU nair HAY FEVER AND POLLEN ASTHMA 
lll 


58 


TRACE MARK 
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| Hydraulic valve 
| lubrication insures 
effective manipulation 


High pressure lubrication prevents valve leak- 
age by application of the Nordstrom principle. THE 


Nordstrom Valves prevent leaks and stay tight 
after long service. A force several times that PERFECT APPLICATION 






























of the line pressure is used to force viscous OFA The phantom views shown below illus- 
i " " ° ° trate the plug cock principle of con 
; Merco" lubricant into every pathway of leak- PRINCIPLE dae ok in Ode 6 
age, thereby sealing the valve effectively from quarter turn is required to completely 

further leak Th ; d pl rf open or close the valve. Nordstrom 
| urther leakage. e seat and plug surfaces lcs ace exudate A 
| are renewed completely by making use of working pressures and high and low 


temperatures. 


the proper lubricants. At the same time 
pressure lubrication performs the other func- 
tions of a hydraulic jack when necessary to 
loosen the plug when stuck and so reduces 
the coefficient of friction on sliding metal sur- 
faces held together under high pressure. Fur- 
thermore, Nordstrom Valves effectively com- 
bat corrosion and erosion when used as a 
stop in the pipe line. None of the vital parts 
are exposed to disintegrating forces of the 
fluid. We strongly recommend the use of 
"Merco™ lubricants. Ask for Catalog. 


owes 
acces 


MERCO NORDSTROM VALVE COMPANY 
SUBSIDIARY OF THE MERRILL COMPANY . . ENGINEERS 
= Ist Boyleen St ro «28a We P Grand Bivd. Rew Orisa nw. tna Ste 
Bldg €) Pass - 111 So irginia St. 


Pittsburgh - 
vo Elev th e. 
Ehicane Tie 8 Narre itol . grey roleam Bide oF ee on 317 Ne event s it. 


Agencies: 


- . Wilson & ’ 
lic ra Philadeiphia Powe. © en Company 
Genstute - Saginaw - Arthur C. Beckert, 112 Durand St. 
Manila - —poee TS Warphy Co. Ga Cate City - Baiges! Ba BA Oe. 


il 
moentalea B.V. a SGname. 216 E. Brady Street 
Calif. and Belleville, N 


ee eacock ros. tid = A oa A — —3y = Vancower, * thts 0 Sydney, N.S.) 
Exgiond Ac x Rcgentine ine ring Co. Miesccts 688 tee Peru. 
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ECONOMY LIFTERS 


E€G@QGNROpi y 


2661 West Van Buren Street Chicago, Illinois 
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Don’t Lock Out Ideas 
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Business is Good 
for those who make it so 


RECENT survey of a dozen typical plants afforded 
considerable surprise. Four are 28% ahead of last 
year. Eight averaged 18% ahead. Business is good 

for those who make it so. This has been a¢complished 





by using all the energy in every department 
—improving products—improving processes 
—improving plants; 
in short— 





by utilizing every modern aid to cut selling 
and production costs. 


Marked improvement can be made in your business by 
a careful, close-up study of all that is new and most 
modern in process development machinery, methods 
and equipment. A visit to the Chemical Industries 
Exposition, Grand Central Palace, New York, during 
the week of May 4th will be a profitable investment 
for you and your firm. 


EXPOSITION d@ 
asl aulia. 
INDUSTRIES 








Mr. Manufacturer: 
Your greatest opportunity to meet, in the biggest market place of the 
Chemical Industries, an audience of buyers is offered in this Exposition. 
Applications for space should be made at once to Room 701, Grand Central 
Palace, New York, N. Y. 











Thirteenth Exposition 
CHEMICAL INDUSTRIES 


Management International Exposition Company 





@ 51738 
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H ow Do You Measure 














Speed 
Reducer 


Efficiency? 























































PEED Reducer efficiency is a matter 
of reliable, unvarying performance 

under all conditions of speed and load. 
Sharp peaks and valleys in operating efficiency caused by heat, 
friction, shock or overload mean increased power consumption 
and possible damage to motor or driven machine. 


G & F Speed Reducers, when used as recommended by our engi- 
neers, will give highly efficient and unvarying performance under 
all reasonable conditions of operation. Their point of highest 
< & F Products } efficiency is quickly reached and continuously maintained. Due 
to proper mounting and careful alignment of gears and shafts, 
and Upset Forgings friction and heat are practically eliminated. Bearings and shafts 
Cut Gears are of ample size to carry heavy overloads. Gears are accurately 
Speed Reducers cut from forged blanks supplied by our own forge division. 
Rolling Mill Machinery 
Special Machinery 
Bridge Operating 
: Mechanisms 





Drop, Flat Hammer 


Let our engineers recommend the size and type of Speed Re- 

ducer, Worm, Planetary, or Herringbone, that will give you 
the most efficient service. Our line is complete . . . you may rely 
on our unbiased recommendation. 














GEARS AND FORGINGS, INC. 


GENERAL OFFICES: 3016 WOODHILL ROAD, CLEVELAND, O., U.S. A. 
District Offices: Chicago, Detroit, Buffalo, New York, Milwaukee, 
Indianapolis, Pittsburgh. Factories: Cleveland, Chicago, Ford City, Pa. 


axe FORGINGS 





GEARS 





SPEED REDUCERS 
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WOODEN 


The economy and efficiency of the 
WOODEN BARREL as a container 
was recognized even by the ancients. 
The historian, Pliny, refers to the use of 
the wooden barrel by the inhabitants of 
the Alpine Valley as early as 100 A.D. 
and attributes the invention of cooper- 
age to these peoples. 


And down to today no container is so 
universally appreciated for its strength, 
ease of handling, and its efficiency in 
protection. 


Packed in the clean WOODEN BAR- 
REL your product, — liquid, semi- 
liquid, dry or powdered,—reaches its 
destination safely. It is protected in 
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Efficient Protective Containers 
since the First Century: 


THE 
ASSOCIATED COOPERAGE INDUSTRIES 
OF AMERICA 


Railway Exchange Building, St. Louis, Mo. 


WOODEN BARRELS 


December, 1930 — Chemical & 











BARRELS 


transit or in storage from siftage, at- 
mospheric changes, 


damage or con- 
tamination. 


The wooden barrel is the only container 
that conforms to the “‘deuble arch” type 
of construction. Made up as it is of 
staves bound together by external pres- 
sure, no container is so resilient, dis- 
tributing and modifying the force of 
shocks throughout its entire structure. 
Freight claims are eliminated and the 
customer saved the annoyance of dam- 
aged or missing goods. 


The Associated Cooperage Industries of 
America is prepared to give you data 


with reference to any packing problem 
without obligation. 
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LLOY 


movement of 
this Gauge 








The Ashcroft Amer- 
ican DURAGAUGE 
is made in sizes from 
4%” to 16”, for all 
pressures up to 
5000 Ibs., in Wall 
Mounted case, 
Flush Mounted and 
Flush Mounted 
Illuminated cases. 











_. . outlasts a Hundred others 


= months ago the nitralloy movement of one of our 
new Ashcroft American DURAGAUGES was con- 
nected to a small compressed air hammer vibrating at 
about 1500 cycles per minute. At the same time the 
movement of a commercial gauge was attached to the 
same hammer in the same way. 


The hammer has been vibrating 24 hours a day ever since. 
The nitralloy movement still shows no sign of wear, but 
the other gauge movement has been replaced successively 
by a hundred others . . . . including movements taken from 
every make of gauge. The average length of life of an 
ordinary bronze movement was 75 minutes under this 
severe test. By that time the teeth were worn almost bare. 


These movements have, in every instance, literally gone to 
pieces before being replaced .... but the new Ashcroft 
American nitralloy movement remains in perfect condition. 


Frankly, we don't know how long it will last! But consider 
what this means to you... . here at last is a gouge with 
a practically indestructible movement; a gauge that is 
made to last forever. 


The Ashcroft American D UR A G AUG E is uncondition- 
ally guaranteed for five years, and to be accurate within 
one-half of 1% over the entire scale range. Such a gauge 
could only be produced by a Company with a back- 
ground of eighty years of gauge manufacturing experi- 
ence. Write today and get the complete story. 


CONSOLIDATED ASHCROFT HANCOCK CO., INC. 
Bridgeport, Conn. 


Subsidiary of Manning, Maxwell & Moore, Inc. 


ONSOLIDATED 
SHCROFT 
ANCOCK 








american Dial Thermometers G-4 

American Giass Thermometers F-4 

hy American Recording Thermometers H-4 
Specif Ashcroft American Gauges A-4 


Catalogs Desired: 


American Temperature Controllers R-4 
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SHCROFT 
MERICAN 
DURAGAUGE 


American Recording Gauges E-4 





Consolidated American Safety 


American Draft Gauges B-4 and Relief Vaives 2-4 
American Gauge Testers D-4 Honcock Bronze Valves weB-4 
American Tachometers J-4 Hancock Cast Steel Valves WA-4 


Ashcrott Power Control Valves M-4 Hancock Forged Stee! Valves W-4 
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The Trade-mark 
G-Weld 

is always stamped 

on welds made by 


this process 





Evaporators 
Reilly Coil .Scale Shedding 
Bentube 


Oil and Water Heaters 
Extraction Steam Heaters 










Coolers 
Multiwhirl Vaneflo U-Fin 
Heat Exchangers 
Bentube Sections 
Expansion Joints 
K-Fin Tubing 














6 Geen new Griscom-Russell welding process 
provides a dense, thorough bond, free from 
cracks, porous spots, slag or other flaws. The 
innumerable laboratory and service tests 
which have been made on G-Welds consist- 
ently show them to be stronger than the 
adjacent plate, remarkably ductile, and as 
resistant to corrosion as the plate itself. 


G-Weld is used by The Griscom-Russell Com- 
pany to assure permanent tightness of pres- 
sure vessels without danger of over-heating 
and damage to the plate or development of 
internal stresses during the welding process. 
It is applicable to a wide range of sizes and 
thicknesses of plate and for all shapes of ves- 
sels, and has received the unqualified approval 
of insurance companies. 


THE GRISCOM-RUSSELL COMPANY 


285 Madison Avenue, New York 
Branch Offices in 27 Cities 
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riscom-‘Russell 


Heat Transfer Apparatus 













THE RD 


SMITHWelded Retorts of Stain- 
less Steel, of the type shown here, 
have been built on three succes- 
sive orders in various quantities for 
the Newport Company, manufac- 


turers of dyes and chemicals. 


Several years ago A. O. Smith 
Corporation built the first SMITH- 
Welded Autoclave for this Com- 
pany. Since then they have ordered 
a great variety of additional 


SMITH Welded vessels. 


A. ©. SMITH CORPORATION 
General Offices: Milwaukee, Wisconsin 


PRESSURE VESSEL DIVISION 








SMITHWELDED 


THERE ARE NOW MORE THAN. 





6b 
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OPERATING PRESSURES UP TO 5000 POUNDS” 
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KOPPERS 
COKE 
OVENS 


KOPPERS BUILDS 





BECKER OVENS 
BENZOL PLANTS 
GAS PRODUCERS 
BY-PRODUCT PLANTS 
MATERIAL HANDLING 
PLANTS~ 
PHENOL RECOVERY 
PLANTS 
cr. 












TIT 


DOMESTIC COKE 


The very fact that house heating is a vexing 


winter problem offers a splendid opportunity for 
coke, the moderately priced, clean, thoroughly 
satisfactory fuel. Coke benefits the community 
and the individual; and customers won for coke 


form a permanent and stable market. 


Koppers plants play a large part in making 
and keeping coke customers. In the design of 
these plants, no detail is overlooked which will 


assure customer good-will. 


WRITE FOR BECKER OVEN CATALOG 


KOPPERS 


CONSTRUCTION COMPANY 
PITTSBURGH, PA. 
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Every Pioneering ra 


is a Series of “Emergencies” 


Right Equipment and ' | 






































the Part It Plays 
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L es, Be teers reputation... 
TL Be | 
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<5 4 is Ay f . 
= yal as —. Bs 2 Complimentary 
Wet — . 4 copy of the revised 


new edition of the 
valuable BARN- 
STEAD DIS- 
TILLED WATER 
HANDBOOK will 
1) Lab 2) Preces—( be sent upon your 
“ONLY DISTILLED W AT LY PURE request. 





NOVEMBER, 1928 
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Use CALDWELL’s Experience 
In Applying Spiral Conveyors 


BACKGROUND of over fifty 

years’ experience in designing, 

manufacturing, and applying spiral or screw 

conveyors, enables Caldwell to submit time 

and money saving suggestions concerning the 

best practice in installing and operating 
spiral conveyors. 


Both the sectional flight conveyor units 
and the continuous flight or Helicoid con- 
veyor—originated by Caldwell years ago— 
have their places in the conveying art. As 
manufacturers of all types of conveying 
equipment, Caldwell is free to recommend 
whatever equipment long experience has 
proved to be most effective for the work. 

There is no obligation in asking Caldwell 
engineers to submit their recommendations, 
whether minor changes in present equipment, 
or a complete new installation is involved. 
For detailed information address 


H. W. CALDWELL & SON CO. 
Division, LINK-BELT COMPANY 
CHICAGO, 2410 West 18th Street 


NEW YORK: 2676 Woolworth Bidg. 
DALLAS: 1101 Mercantile Bank Bidg. 


Offices in Principal Cities 























































Helicoid Screw Conveyor Installation 





Sectional Flights 


YY 


Typical Caidwell Screw Conveyor Installation 





Helicoid or Continuous Flight Conveyor 


CALDWELL 








CONVEYORS - - ELEVATORS - - POWER TRANSMISSION EQUIPMENT 
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GAMBLE? 


If a machine or method is not dependable as to results you 
gamble on quality; if it is not productive you gamble on 


profits. 


Fletcher Centrifugal Extractors are absolutely dependable 
as to uniformity of output . . . users everywhere 
will tell you that. And we are ready to prove that Fletcher 
Centrifugals can lower your processing costs by increasing 
output and reducing labor costs. 


Fletcher Centrifugals, for separating solids from liquids, 
for clarifying, for drying, for every industry and every 
process. Letustell youaboutthem . . . show what 
they can do for you. 


FLETCHER WORKS, INC. 


Formerly Schaum & Uhlinger 
Glenwood Avenue at Second Street, Philadelphia, U. S. A. 
Established 1850 


FELRETCHER 








CENTRIF UGALS 


December, 1930 — Chemical & Metallurgical Engineering 





KS/INDUSTRYS:RAW MATERIALS 35" 












AMYLENES 


SHARPLES 
V4 
marx J 


Amylenes are a mixture of nearly equal 














parts of trimethyl ethylene and sym- 


metrical methyl ethyl ethylene. 


We have prepared a data sheet giving 
the specifications and many interest- 
ing facts about this new commercial 


product. 


We shall be pleased to forward this data 







sheet and samples to those interested. 






The SHARPLES SOLVENTS corp 


2306 WESTMORELAND STREET, PHILADELPHIA 
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STONEGA for processing clay 
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TONEGA COAL completely fulfills the exacting 

requirements of the industrial group which 
includes clay products, non-clay refractories, 
pottery and sand-lime brick. 


Industries that produce barium salts, phosphorous 
Bee tis +3 salts, carbon dioxide, zine products, coke, gas, steel, 

yy glass, lime and cement also find that STONEGA 
Coal is well suited for their purposes. 


STONEGA Coal is produced by the Stonega Coke 
and Coal Company at Stonega, Arno, Imboden, 
Osaka and Exeter Mines, Imboden Seam, located 
in Wise County, Virginia, on the Interstate 
Railroad Company. 


ate? 


Whatever your process requirements may be, there's 
a General Coal to meet your need. Our nearest office 
will gladly consult with you about your problema. 


GENERAL 
COAL GOMPANY 


PHILADELPHIA 


BOSTON, CHARLOTTE, N. C., DETROIT, NORFOLK, 
BUFFALA, CHARLESTON, 8. C., CINCINNATI, NEW 
YORK, PITTSBURGH, IRWIN, PA., BLUEFIELD, W. VA. 


i, 


~~ ‘for every process re quirement wm 


GENERAL COAL 
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TSP 


Users of Tri-Sodium Phosphate de- 





airing a free-flowing, readily soluble 
product find Aero Brand meets their 


requirements. 


Aero Brand Tri-Sodium Phosphate 
is manufactured with extra care. It 
is carefully cured and screened, and 
well packed to preserve its perfect 


mechanical condition. 


Aero Brand T-S-P is shipped in non- 
sifting, paper lined packages and in 
drums, kegs, barrels and bags up to 


325 pounds. Write for quotations. 





Industrial Chemicals Division 


American Cyanamid Company 
535 Filth Avenue New York 





CO: Specialists of 40 Years 
Standing 


When you buy Red Diamond 
CO, you can be sure of the same 
uniform high quality in every 
cylinder. For quality is safe- 
guarded by laboratory control 
throughout every step of manu- 
facture. Daily tests are made 
as a final precaution to insure 
each day’s output measures up 
to the high standards set by our 
chemists. There is a Liquid 
distributing depot or jobber 
near you. Write for our book- 
let, “The Uses of Carbon Di- 
oxide Gas.” 
a7 


Carhane 
Carforatian 


ed 


5 













CcCHIcaGco 














General Offices: 
CHICAGO, ILLINOIS 

New Yerk Buffalo Milwaukee &. Louis Jacksonville 
Pittsburgh San Francisco Los Angeles Denver Ashland 
Seattle Portland San Diego Riehmond Minnea: 
Kansas City Salt Lake City Baltimore Phoenix Havana 
Atlanta neinnati Indianapolis El Paso New Orleans 
Columbia it San Antonio Louisville Cleveland 
Nashville Boston Birm Pailedelphia Norfolk 
Albany Tampa Memphis Dallas arlotte 

Ample financial strength 

and technical ability as 

wellas the very latest type 

of alumrunum equipment 





and improved patented 
processes insure NEVILLE 
quality and uniformity! 


NEVINIDENE 


( Formerty Called Neville Indene Resin) 


Melting Point 60°. Higher than Ester Gum 




















'N NEVINDENE you secure a Resin of unvarying 

quality. The Higher Melting Point—Adaptability 
for mee in Quick Drying Varnishes—Alkali and Acid Re 
sistance—Insolubility in Aleohol—these features fit 
NEVINDENE for purposes that can be met with no 
other Resin so efficiently. 





Feel free to consult our technical men at any time— 
their general knowledge of gum problems is at your 


hand boos the earvies. 
— Nevitte Cuemicar Co. 


Pittsburgh, Pa. 
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Use the handy coupon 


below for securing de- 


SYNTHETIC 
riTtyYL Elerer 


tailed information on this q 


important announcement 


PRODUCTS MANUFACTURED BY 
CARBIDE AND CARBON 
CHEMICALS CORPORATION 


ACETONE 

BUTYL CARBITOL * 
BUTYL CELLOSOLVE * 
CARBITOL * 

CARBOXIDE * 
CELLOSOLVE * 
CELLOSOLVE* ACETATE 
DICHLOR ETHYL ETHER 
DIETHYLENE GLYCOL 
DIOXAN 


ETHYLENE DICHLORIDE 
ETHYLENE GLYCOL 
ETHYLENE OXIDE 
ISOPROPANOL 
ISOPROPYL ETHER 
METHYL CELLOSOLVE * 
METHANOL 
TRIETHANOLAMINE 
VINYL CHLORIDE 
VINYLITE * RESINS 


BUTANE ETHYLENE 
ETHANE PROPANE 
ACTIVATED CARBON 


ISOBUTANE 
PROPYLENE 
*® Trade-mark Registered 


CARBIDE AND CARBON 
CHEMICALS CORPORATION 


30 East 42nd Street. New York 
230 N. Michigan Avenue, Chicago 


gpagrmmcapnenen 
Unit of Union Carbide uc 8 and Carbon Corporation 





CARBIDE AND CARBON CHEMICALS CORPORATION 
New York, N. Y. CE 


Please send me further information on your new Synthetic Ethyl! Ether. 


We use Ibs. of ether per year for 


(Please state use) 
We require grade. 
Name 
Company 


Street 


City State 
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ELECT YOUR SILICATE of SODA 


from Quartz Quality Brands. The easiest way to 
specify silicate is by brand names of grades. These 
were perfected for individual uses from experience in 
the manufacture and use of silicates accumulated since 


Civil War days. 


Our brands include thirty-three types of soluble silicates of 
soda. You are sure to get the right grade for your use from 
this wide selection. Furthermore, rigid standards in our 
laboratories and plants provide you with the same quality 
every time the same brand is ordered. 











Let us help you choose the best grade for your particular 
need. If you have never tried silicate in your process, we 
shall be glad to submit our recommendation on request. 


Philadelphia Quartz Company 


General Offices and Laboratory 
121 S. THIRD STREET, PHILADELPHIA — 
Chicago Sales Office: 205 W. Wacker Drive 


NIACET ere * en 
ACETIC =e 
ACID 




















Guaranteed 99\2% Pure—In Any Quantity Our Produce 
NIACET ACETIC ACID is of the highest quality, GLACIAL ACETIC ACID 
, U. S. P. ACETIC ACID 
guaranteed to be always of uniform strength, and ACETALDEHYDE 
shipment in aluminum drums or tank cars keeps PARALDEHYDE 
; , CROTONALDEHYDE 
it that way. No handling loss, no breakage, no caeene 
discoloration, no freight for water—our service is PARALDOL 
“FASTAN” 


designed for your convenience. 





Also U.S.P. Reagent Glacial Acetic Acid Guaranteed 99.8% Pure 





PACKING 
Aluminum Tank Cars provided with steam coils 65,000 lbs. net 
ESTE TREE EE ETT 900 Ibs. net 
i co Cites. oon ee hee ue 100 Ibs. net 


NIACET CHEMICALS CORPORATION 


Sales office and plant: NIAGARA FALLS, N. Y. 
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Some Useful Butanol* and its derivatives have assisted alert 
a Derivatives h , : 2 . f tod : , 
e of Butanol chemists in a wide variety of industries to im- 
implify pr 

—_" prove products, to simplify processes, and to 

Butyl acetate lower manufacturing costs. 
: Butyl acetyl 
Y) ricinoleate 


Butyl chloride Butanol is now serving such diverse industries as 


Butyl lactate mining, dairying, dry cleaning, waterproofing, and 
Duty! oleate fruit growing. 

Butyl ricinoleate 

Butyl stearate 

Dibutyl phthalate Give Butanol an opportunity to serve you. Make 


Dibuty! tartrate a place for Butanol on your laboratory shelves -- 


it will win its way into your plant. 


We should like to send 
you samples of Butanol 
and its derivatives... 





* Trademark registered 


COMMERCIAL SOLVENTS CORPORATION 


Plants 
Terre Haute, Indiana and Peoria, Illinois 
Sales Offices 
_ 230 Park Avenue, New York, N. Y. Terre Haute, Indiana Aldwych House, W. C. 2, England 
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SULPHUR 


(9914%) 


EVERY day 
we mine 4000 
to 5000 gross 
tons. Your bus- 
iness is solicited 
whether of car- 
load or cargo 
quantities. 





SPECIAL CHEMICAL 


WHITE ee 


If your process calls for the use 
of high calcium lime, it will pay 
you to investigate the merits of 


PEERLESS. 


LUMP LIME 

PULVERIZED LIME 
HYDRATED LIME 

LUMP LIMESTONE 
PULVERIZED LIMESTONE 
PRECIPITATED CHALK 





Sores, 


“The Lime That's Shipped The Country Over” 
Manufactured by Peerless White Lime Co. 
Distributed By 


Hunkins-Willis Lime & Cement Co. 


317 North Eleventh St., St. Louis 











Standard 
Bleaching Pender 


Liquid Chlorine 


| Single Unit Tank Cars Multi-Unit Tank Cars 


(1-ton Containers) 


150-lb. Cylinders 


Natrona Porous Alum 
Commercial Alum 


_s=z, PENNSYLVANIA 
‘R) 

| Ceci. 

| Executive Offices: 


SALT 
MANUFACTURING 
Widener Bldg., Philadelphia, Pa. 


COMPANY 


Representatives: 
Pittsburgh Chicago 
Works: 
Philadelphia and Natrona, Pa. 
Wyandotte and Menominee, Mich. 


New York 


St. Louis 





Tacoma, Washington 
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DuPont AMMONIA 


REG.U.s pat OFF. 
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A POSSIBLE 


| Cheaper, more. 
Ofpictent SOUrce 
| of HYDROGEN 
| 


\ new source of hydrogen has been discovered! 


By developing a simple, economical and automatic 
anhydrous ammonia dissociator or “cracker’* the 
Du Pont Ammonia Corporation has reduced the cost 
of hydrogen and nitrogen to users of these gases. In 
this apparatus ammonia gas is dissociated or cracked 
into its component elements when passed over an 


electrically heated catalyst.* 


The resulting gas contains 75 per cent hydrogen 
and 25 per cent nitrogen by volume. This affords 
a convenient and economical source of hydrogen 
since one cylinder containing 100 lbs. of ammonia 
will yield 4500 cu. ft. of gas containing 3400 cu. ft. 
of hydrogen, equivalent to the volume of hydrogen 
contained in seventeen cylinders. At present prices 
of cylinder ammonia, the cost of hydrogen from 
cracked ammonia is about half that of hydrogen in 
cylinders. Furthermore, there is a large saving in 


cylinder handling costs. 


Greater proportionate economies 

(one cylinder of anhydrous ammo- 

nia equivalent to thirty-nine cylin- 
- oe ders of nitrogen) can be effected if 
205 ( the product desired is 


SAVING IN YOUR 
HYDROGEN costs. NITROGEN! 


ASK US FOR DETAILS 


* Patents Pending 


WILMINGTON, DELAWARE 
PLANT: BELLE(CHARLESTON), WEST VIRGINIA 
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MANUFACTURERS OF RARE MINERAL SALTS 


MOLYBDENUM TUNGSTEN 
URANIUM VANADIUM 


(ACIDS — OXIDES — SALTS) 


The 
S.W. SHATTUCK CHEMICAL CO. 


DENVER, COLORADO 

















Use QUIGLEY 
on Every ACID-PROOF CEMENT 
wos For Acid-Proof Masonry 


—Towers—Chimneys— 
A SENSE OF VALUES Tanks—Vats—Chutes, Etc. 


and It saves the laborious and uncertain compounding that 
r y ~ is required in the case of dry cements where lack of 
rH E VALUE OF CENTS ! thorough mixing or incorrect proportions of ingredients 
F — . will often cause failure of the joints or a poor job. 
nd , > mins aioe QUIGLEY ACID-PROOF CEMENT 
OUr F TOCESS LAGUE is a smooth and uniform plastic preparation 

do y determine the worth of carbon by j j 
oudindinn the adie dhamnctesteties which re- shipped ready oO use in 

airtight containers. 


flect its true merit? 

It sets up hard and forms a 
strong bond at ordinary at- 
mospheric temperature. It 
resists strong, weak, and 
mixed solutions of sulphuric, 
nitric, hydrochloric, phosphoric 


This 


Trademark 





If you have not done this in the past, write now 
for a copy of the DARCO LABORATORY 
MANUAL FOR USE IN ANALYZING AND 
TESTING DECOLORIZING CARBON. 


A test with a sample of DARCO, which will be 
sent gladly upon request, will give you a new 
idea of the value of a few cents and show you 


























the way to save many dollars in your total de- and other corrosive acids. 
colorizing carbon cost. Ask for test sample and Booklet AP 122 
DARCO SALES CORPORATION QUIGLEY COMPANY. 
png oo 7" INDUSTRIAL SPECIALTIES 
Telephone: ; oe Cable Address: 56 West 4Sth Street, New York 
Vanderbilt 3-1592 DARCOSALE, NEW YORK Distributors with Stock and Service in every Industrial Center 
AUTOMATIC af Ge 















EMPERAB St ONTRO}| 
~ 
uw —to eliminate the occasional errors 
. To Err Is Human of hand control of temperature 
with the mechanical accuracy of a Powers Regulator not only speeds 
up production—but secures a still better and more uniform prod- 
uct. Let our engineers study your problems of temperature control 
and recommend the type of regulator that will give best results at 


lowest cost. 


2727 Greenview Ave., Chicago, Offices in 37 Cities 








---TEMPERATURE-| 
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v 
ud ity Acetate of Lead Lime Sulphur Solution 


Some Grasselli Products : 


Acetic Acid Commercial Lithopone— : 
Acetic Acid Glacial —Gold Seal Beckton White ¢ 
4 Acetic Acid Pure —Grasselli White \ 
ud ian Acetic Acid Redistilled —Linoleum White 
Alum—Ammonia U.S.P. —Becktone 
Alum—Filter —Duolith 
Alum—Paper Makers Mixed Acid 
)» Alum—Pearl Mossy Zinc 
Or our Alum—Potash U.S.P. Muriate of Tin Crystals \ 
Aluminum, Sulphate of Com- Muriate of Tin Solution 
mercial and Iron Free Muriatic Acid : 
v Aluminum Chloride Crystals Nitric Acid Commercial 
eC \ Aluminum Chloride Solution Nitric Acid Fuming { 
sin S$ Aqua Ammonia Nogas : 
Aqua Fortis Oil Emulsion \ 
Arsenate of Lead Paste Oil of Vitriol 
Arsenate of Lead Powder Oleum 
Arsenic Acid Phosphate of Soda 
Barium Chloride Sal Ammoniac \ 
Battery Coppers Salt Cake : 
Battery Zincs Sherardizing Zinc 
Bi-Sulphate of Soda Silicate of Soda Granulated 
Bi-Sulphite of Soda Solution Silicate of Soda Lump — 
Bordeaux Mixture Powder Silicate of Soda Pulverized 
Cc. P. Ammonium Hydroxide Silicate of Soda Solid Glass 
C. P. Hydrochloric Acid Silicate of Soda Solution 
C. P. Nitric Acid Snowflake Soldering Salts 
C. P. Sulphuric Acid Sodium Fluosilicate 
Cadalyte Sodium Silico Fluoride 
Cadmium Soldering Flux Crystals 
Cadmium Anpdes Soldering Flux Solution 
Cadmium Hydrate Slab Zinc 
Cadmium Sulphide Strontium Nitrate 
Calcium Arsenate Powder Sulphate of Soda Anhydrous 
Casein Spreader Sulphate of Soda Technical 
Chromic Acid Sulphate of Zinc 
Depilatory Sulphide of Soda Concen- 
Dry Colors trated 
Dust Mixtures Sulphide of Soda Crystals 
Duclean—Iron drum cleaning Sulphide of Soda Flake 
compound Sulphide of Soda Fused 
Electrolyte g Solid 
Formic Acid ulphite of Soda Crystal 
G. B. S. Soda Sulphuric Acid 
Glauber’s Salt Summer Fruit Spray 
Glauber’s Salt Anhydrous Super-Phosphate 


Hypo-sulphite of Soda Crystals Super Sulphate of Soda 


Hypo-sulphite of Soda Granu- Taniee Flos 


lated Tri-Sodi Phosphat 
Hypo-sulphite of Soda Pea Zine po eau 

Crystals Zine Chloride Fused 
Iron Pyrites Ore Zinc Chloride Granulated 
Lactic Acid Zinc Chloride Solution 


AND OTHERS 


Whatever your requirements, just write, wire 
or phone our nearest office GRASSELLI 
Ask for our new booklet. “CHEMICALS” A 
THE GRASSELLI CHEMICAL CO. GR DE 
INCORPORATED CLEVELAND A § d. d 
New York Office and Export Office: 347 Madison Avenue, fan ar 


BRANCHES AND WAREHOUSES v 
Albany Chicago New Orleans e | 
Birmingham Cincinnati Paterson 


pestee a a tite 
rooklyn Milwaukee Pittshurg' 
Charlotte Newark St. Louis for 9] Years 
New Haven St. Paul 
SAN FRANCISCO—Chemicals, 576 Mission Street— 
Dry Colors & Pigments, 274 Brannon Street 
LOS ANGELES—Chemicals, 363 New High Street— 
Dry Colors & Pigments, 2034 Bay Street 


Represented in Canada by CANADIAN INDUSTRIES, Ltd., 
Heavy Chemicals Division, Montreal and Toronto 








FOUNDED 1629 


(RASSEL 


Ree. Ue Par one. 
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FORGED... 


FROM A SINGLE INGOT 





a 








Midvaloy H R fits a 
surprising number of 
needs. Its heat-resist- 
ant and corrosion -re- 
sistant qualities make 
it both efficient and 
economical for high 
temperature operating 
conditions. Successful 
installations with Mid- 
valoy H R_ include: 
continuous furnace 
parts, retorts, boxes, 
recuperator tubes, 
stoker grates, tuyeres, 
chains, slicing links, 
sulphide roasting fur- 
nace parts, oil refin- 
ing furnace parts, cast 
pyrometer tubes and 
gasindustry equip- 
ment. 





TOOL STEEL 
Midvale does not fol- 


. 


low the “tonnage’ 
method of too! steel 
production. Midvale 
charges with cold 





O seams, no joints where there might be a question mark in- 
metal. Lets the ingots 





stead of a known factor— Midvale forges seamless pressure musi toeiae taseee 
vessels, made from a single steel ingot! tion for faults. Care- 

fully chips out any 

Builders and operators of high pressure cracking units are inter- cracks. Reheats ingots 


and reduces billet size. 


ested in the strongest, the safest type of vessel that can be produced. 
‘ Sand-blasts the scale. 


" j 4 as 1 vs) M4 ce , » ‘mcEe . . , . 
Midvale was a pioneer in this type of vessel, and Midvale’s research hihi temtecte end 
laboratory and experienced shop men continue to carry pressure chips when necessary. 


Reheats and rolls to 


vessels’ capacity to higher limits—over wide ranges of diameters, aah cian hee f 
s inished size. This is 


lengths and wall thicknesses. the only method by 

. . ’ , e P which too! steel of 
The Midvale Company is at your service at any of its offices — Phila- tess anaiiey cam te 
delphia, New York, Washington, Pittsburgh, Cleveland, Chicago or produced. 


San Francisco. 


MIDVA 
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THE CHEMICAL INDUSTRY fe 
TURNS TO... 


ENDURO 


for corrosion control 










SS" = 8 nnn iy me 
C099 00099 999? ) DFR E Re 





ENDURO NIROSTA KA2 & 


... the perfected stainless steel 


sera NIROSTA KA2, the perfected alloy processed according to patented 
Krupp specifications, is resistant to a wider range of corrosive media en- 
countered in the chemical and process industries, than any other alloy. 

@ Some indication of the trend toward this improved alloy of high-strength 
and ductility is gained from its rapidly growing applications where corrosion 
is most severe. Acid shipping drums, cracking still tubes, digesters, condensers, 
storage tanks, acid piping, and countless other chemical plant equipment is 
now fabricated from ENDURO. 

@ Wherever corrosion now necessitates frequent replacements, ENDURO 
NIROSTA KA2 may provide corrosion control. Why not investigate this possibility 
now? Republic engineers will be glad to discuss any corrosion problem with you. 


Central Alloy Division 


REPUBLIC STEEL 


CORPORATION 


Massillon, Ohio 


= 
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Welding Dicuss Abus 


,,facts of importance 





FORTUNATE combination of chemical and 
A physical properties makes Alcoa Aluminum 

v v 
an excellent container and structural ma- 


terial for use in the many different industries that 





process chemicals. 


FULLY FABRICATED EQUIPMENT 


WL COA 
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and its strong A\lloys Paks -6 


the 


Alcoa Aluminum and its strong Alloys 


tO 


possess high structural strength, yet are 
extremely light in weight. Other metals 
commonly used weigh from 2% to 34 times 
as much as Alcoa Aluminum. Available in 
sheets, rods, tubes, castings and extruded 


shapes, Alcoa Aluminum is easily fabricated. 


Where the apparatus is of intricate design, 
the fact that Alcoa Aluminum can be readily 
and satisfactorily welded is a distinct advan- 
tage. In the hands of an experienced welder, 
the process of fusion welding is simple and 
rapid. It can be applied to metal of all thick- 
nesses. The joint is not unsightly and can be 


finished off so that it cannot be detected. 


The same type of weld, butt, lap, tee, fillet, 
etc., made with anv other metal, is also made 
in Alcoa Aluminum. Torch welding is ap- 
plicable both to the manufacture of articles 
from sheet Alcoa Aluminum and to the 


repair of Alcoa Aluminum Alloy castings. 


In welding Alcoa Aluminum and its light, 


strong Alloys, it is preferable to use an oxy- 
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chemical 


engineer 


hydrogen flame wherever it will supply suffi- 
cient heat. On a given gauge of sheet, a larger 


tip is used for hydrogen than for acetylene. 


Whether using hydrogen or acetylene, the 
torch should be carefully adjusted to show 
a neutral flame, since this gives the best 
speed and economy, as well as a cleaner, 


sounder weld. 


The booklet, “The Welding of Aluminum”, 
gives complete data on this phase of work- 
ing aluminum. It gives information on torch 
welding. It discusses the welding apparatus 
needed. It gives a table of the approximate 
size of tips and relative gas pressures to use in 
welding aluminum of different thicknesses. 
It gives six pointers on flux. It supplies 
data on the tensile strengths of welded 


and unwelded tubing. 










May we send you a com: 
plimentary copy? Address 
ALUMINUM COMPANY 
of AMERICA; 2451 Oliver 


Building, PITTSBURGH, 
PENNSYLVANIA. 
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whatever 
you need in 


PLATINUM 


We Can Supply It— 


To anticipate all the require- 
ments of a field as varied as chem- 
istry would be quite a problem, but 
to be prepared for them is a duty 
with us. 


You may need some PLATI- 
NUM or PLATINUM METALS 
for special research work or in 
larger amounts for plant equip- 
ment. In all cases you will find 
that we have the facilities and the 
methods to supply the quantities, 
forms and purity you may require. 





A partial list will give you some idea of the extent and 


scope of our manufacturing activities. Some of our 


products: 


Pure Platinum and Platinum-Rhodium 
Crucibles -- Dishes -~ Pans -- Boats 
Perforated Sheet and Gauze 
Electrodes 
Wire -- Sheet - Foil -- Tubing 
Platinum Gauze -- Silver Gauze 
Platinum Sponge -- Black -- Chlorides 
Salts and Solutions 


Iridium, Palladium, Rhodium, Ruthenium, Osmium 
Metals, Salts and Solutions 


Pure Silver Sheet, Wire, Rivets, Anodes 
Silver Solders - Sterling Silver 


We would like to work with you on any special prob- 
lems which involve the use of our metals. Write for our 
catalog E-16, which fully describes our line on Laboratory 
Wares. 

We solicit your inquiries 


The AMERICAN 
PLATINUM WORKS 


N. J. R.R. AVE. at OLIVER ST. 
NEWARK, N. J. 


N y 
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Your name stamped 
on this book FREE 


At no additional cost to you, we will stamp your name, or a 
friend’s name, in gold on the front cover of every copy of Liddell’s 


Metallurgists and Chemists’ Handbook 
ordered from this advertisement. 

ts This is a special Christmas 
=e offer, limited to ac- 

en ceptance before 


January 1, 1931. 





Just Published 
New 


Third Edition 
Revised and Enlarged 


Metallurgists 
and 
Chemists’ 
Handbook 


A Reference Book of Tables and 
Data for the Student and 
Metallurgist 
Compiled by Donato M. Lippert 
847 pages, pocket size, flexible, $5.00 


ERE in one compact book that fits 


a 
= 
= 
= 
C2 
_ 
SF 2. 
> 
si- 
G2 
IS 
“7 
=) 
“3 
2 


easily into your pocket are all the 
tables, formulae, constants and stand- 
ard reference data the chemist and 


metallurgist constantly require. Not 
a lengthy discussion of processes or 
apparatus, but boiled down facts and 
figures—the data needed every day—a 
convenient, dependable, up-to-date ref- 
erence work. In this third edition over 
one-fourth more data is included cov- 
ering the metallurgical and chemical 
advances of the years since the war. 


Contents: I. Mathematics. 2. Price 
and Production Statistics. 3. Physical 
Constants. 4. Chemical Data. 5. Sam- 
pling, Assaying and Analysis. 6. Ore 
Dressing. 7. Cyanidation. 8. Fuels 
and Refractories. 9. Mechanical Engi- 
neering and Construction. 10. General 
Metallurgy. 11. Organic Chemistry 
12. First Aid. 








Do you want to make a friend a gift combining personal thoughtful- 
ness with real utility? Do you want a copy of Liddell that you will 
doubly prize? Then take advantage of this free stamping ofer. 
Send the coupon today. (Proper remittance should be enclosed with 
orders and, of course, stamped copies are not returnable.) 











SPECIAL HOLIDAY OFFER COUPON 





McGraw-Hill Book Company, Inc., 370 Seventh Avenue, New York 


Send me Liddell—Metallurgiste and Chemists’ Handbook, with name 
stamped in gold on the front cover. I enclose $5.00 and under- 
= See books are not returnable. (This offer expires 
an. 1, 31.) 


eee OEE EEE REE OEE eee ESSE SESE SHEE H HEHEHE TOS EEE HES 


(Name to be stamped. Please print) 


City and State . M.12-30 
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18” Stainless Steel 
pibe; wt. 1200 lbs. 
Used ins sulpbite 
liquor process of 
paper making. 































“Stainless conveyor shaft 
3 used in chemical and min- 
ing work. This as well as 
e allother equipment shown 
P was made by Pittsburgh 
i Producers Supply Co. 
. 
| 3 i 
= +e ORROSION costs the Process i 
—- Industries millions of dollars 
= > —. 
i each year. This is an absolute waste 








which Stainless Steel will positively 
prevent. 

Larger and larger grows the volume 
of “Stainless” entering the Process 
Industries ... The ultra-conservative 
mechanical department that “couldn't 
handle” Stainless Steel now has to 
handle “Stainless” in order to meet 
competition. Stainless Steel is too 
basically economical to be disre- 
garded ... It can and will be used, 
eventually, in your equipment... Its 
tremendous advantages; corrosion, 
wear, heat, pressure, abrasion and 
erosion resistance are discussed in 
our booklet “Stainless in Industry” 
... Write for it. 

Genuine Stainless Steel is manu- 
factured only under the patents of 
AMERICAN STAINLESS STEEL 
COMPANY «+ + Commonwealth 
Building, Pittsburgh, Pennsylvania. 


= | STAINLESS 


> Sj OM STAINLE 
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e! Rate 









Flat spiral coil with 
12 gauge wall. Used 
in. making alcobol. 
100°, “Stainless.” 


ree 











Stainless Steel 
tank 4x6 feet 
made for oil 
refinery use. 








“Stainless agi- 
tator blade 8 ft. 





chemicals. 


long... Used in 
mixing special 
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Appep PRoor... 


that Monel Metal pump rods 





last longer...save repairs 





Above: 
Exterior of La Salle Hotel, 
Chicago, Ill. 





At left: Close-up view of 
Monel Metal pump rod on 
ammonia compressor pump 
in refrigerating department 





HEN industrial pump equipment 
fails to deliver dependable per- 
formance—production suffers. When 
institutional pump equipment lies 
down on the job—people suffer. Con- 
venience and comfort depend on the 
smooth, uninterrupted flow of power 
that generates light, produces heat, 
develops water pressure and drives 
refrigeration and ventilation units. 
That is why modern hotels, like 
Chicago’s famous La Salle, are so care- 
ful in their choice of pump equip- 
ment—particularly pump rods. 

G. O. Frame, Chief Engineer of the 
La Salle Hotel, testifies that Monel 
Metal pump rods far outwear and out- 

perform all others. They have re- 


leaks tremendously.“We average 





duced packing losses and gland 
©) 





The fascinating story of 
“Monel Metal—Its Prop- 
erties and Uses,"’ ia now 
available in a t-reel motion 
picture Alm. Your organi- 
zation or business club will 
find it interesting and 
helpful. Write for release 
details 





ONEL M 





S 





better than 12 months’ service with 
no attention whatsoever,” he says. 

Such exceptional performance is at- 
tributable to properties which only 
Monel Metal possesses: immunity to 
rust; high corrosion-resistance; ri- 
gidity and toughness of steel; abso- 
lutely uniform forged and rolled 
structure. Consequently, Monel Metal 
rods won’t pit, they wear slowly, re- 
tain their roundness and acquire a 
high-polish surface that is nearly fric- 
tionless. 

Monel Metal pump rods are avail- 
able in all sizes up to 3" diameter by «" 
steps. Our engineers will gladly show 
you how they will lower costs and 
accelerate production in your plant. 
Complete details of sizes, stocks and 
machining instructions on request. 





of La Salle Hotel. 





MONED 
{/_ METAVY \ 





Monel Metal is a technically 
controlled Nickel-copper alloy 
of high Nickel content. It is 
mined, smelted, refined, rolled 
and marketed solely by The 
Internationa! Nickel Company 
The name “‘Mone!l Metal’’ is « 
registered trade mark 





THE INTERNATIONAL NICKEL COMPANY, INC., 67 


WALL STREET, NEW YORK, N. Y. 





&S 
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his 
% E C O N D INCE the publication of the 


first edition of this booklet in 


Edition is now 1929, the use of B & W Seamless 


NIROSTA KA2 has been so wide 


ready for as to provide a wealth of new in- 


formation on this alloy. 


d istri b ution The SECOND edition, which is 
| 








now ready for distribution, con- 



















Send for your copy 





tains this new information; con- 





sisting in part of actual operating 





data, photographs of many diver- 
sified installations, revised engin- 
eering text, and data on the dis- 
tinctions made between NIROSTA 
KA2 and KA2S. 


If you are now using NIROSTA 
KA2 or other stainless alloys, or 
if you are contemplating their use 
in manufacture or processing, this 
new booklet which contains in- 
formation available from no other 
source, will prove of inestimable 


value to you. Write for a copy. 


NIROSTA 


KAZ 





- a 
~ 


BABCOCK & WILCOX 
TUBE COMPANY 


BEAVER FALLS PENNSYLVANIA 








E 
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HIGH 


EAT and CORROSION 


gnaw at its vitals 


..yet it NEVER FLINCHES 


It’s made of an Allegheny Alloy 


... cuts down replacement 


L AVE this and other Allegheny 
Alloys working for you. 

They withstand all but a few 
corrosive agents... have excellent 
high heat resistance and a longer 
life. Allegheny Alloys speed up 
production. There is one for every 
purpose. 

Where you need an unrusting, 
unstaining, 


’ 
< 


untarnishing alloy, 


stronger than mild steel, choose 


Allegheny Metal. When you need 
a metal to withstand progressive 
corrosion, where surface discolor- 
ation is not a factor, Ascoloy 33 
will meet your needs. For extreme 
heat resistance (to 2100 degrees F.) 
Ascoloy 44 will be easy to fabri- 
cate and will serve well. For sim- 
ple fabrication and 2150 degrees F. 
heat resistance, Ascoloy 55 is best. 


Find out today how these alloys 





GREATER RESISTANCE to beat and corrosion. Heat Exchanger—tubes and tube sheets made from Ascoloy 44. 
Shell and baffles made from Ascoloy 66. Exchaneer to withstand up to 1800 degrees F. Fabricated by Alloy 
Welding and Manufacturing Co., Pittsburgh, Pa 


90 


costs 


can be used to make your equip- 
ment save you money. Write or 
wire us for Data Bulletins. These 
bulletins tell you the characteris- 
tics of each alloy. 

Better yet . . . have one of our 
men call. He'll be glad to talk 
over your problems with you. 
That’s why we're here . . . to see 
that you get the right metal to do 


your job best. 


ALLEGHENY 
METAL 


Licensed by the Chemical Foundation, Inc., under 
basic patents No. 1,316,817 and No. 1,339,378 


ALLEGHENY STEEL COMPANY 


Brackenridge, Pa. . . . Offices: New York, Buffalo, 
Chicago, Cleveland, Detroit, St. Louis, Milwaukee, 
Los Angeles. Warehouse Stocks: Joseph T. Ryerson & 
Son, Inc.—Chicago, Cleveland, Milwaukee, St. Louis, 
Cincinnati, Detroit, Buffalo, Boston, Jersey City, Phil«- 
delphia. In Canada: Samuel & Benjamin, Lted.,Toron*o 
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A NEW NAME 


for a widely established product 


Nevastain is the new name given to the Nirosta and 
Stainless Steels produced by Ludlum Steel Company, 
Sharon Steel Hoop Company, and Timken Steel & 
Tube Company. 


The combination of these three outstanding steel 
sources, together with their banded staffs of 
authoritative engineers and metallurgists, places at 
the disposal of users of these alloys a new and most 
comprehensive service. 


The entire resources, research findings, fabrication 
experience, installation knowledge and experimental 
laboratories, of these three companies in connection 
with all the standard grades of corrosion, heat and 
wear resisting alloys including Nevastain KA2 are 
now available to the industrial plants of America, 


Nevastain steels are furnished by Associated Alloy 
Steel Company for every fabricating requirement— 
bars, sheets, hot and cold rolled strip, tubing, wire, 
welding rods, billets, slabs, plates, castings, ete. 


Nevastain Alloys are fur- on 


nished under the following 
brand names. Write for Tech- 
nical Bulletin giving complete 
physical properties, chemical 


analysis, etc. 


NEVASTAIN 
NEVASTAIN 
NEVASTAIN 
NEVASTAIN 
NEVASTAIN 
NEVASTAIN 
NEVASTAIN 
NEVASTAIN 


NEVASTAIN § 


NEVASTAIN 
NEVASTAIN 
NEVASTAIN 


















ASSOCIATED ALLOY STEEL CoO., INC. 
General Office — 1806 Union Trust Building 
+ CLEVELAND, OHIO 
Branch Offices 
PHILADELPHIA NEW HAVEN, CONN. 


DETROIT CINCINNATI LOS ANGELES 
SAN FRANCISCO 


NEW YORK 


KA2 
" CHICAGO 


KA2S 
KA2-MO 
KM-1 
KNC-3 
CA 

cB 


A 
S 

D 
H 
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ON KETTLES FOR EVAPORATING BENZOL 








BAKELITE VARNISH PROVED MOST SATISFACTORY 


Steam jacketed, closed agitated 900 gallon kettles 
with glass linings, are used by the Thiophene Co. for 
evaporating benzol as a solvent from corrosive or- 
ganic sulpho acids. A metal coating on the kettles 
was tried, but proved unsatisfactory because the 
unequal contraction and expansion of steel and the 
metal coating caused the latter to crack and peel. 


The kettles were then coated with Bakelite Varnish, 


and baked three times. This treatment proved to 
be entirely satisfactory. The same material was also 
successfully used for sealing cracks in the glass lin- 
ing. Bakelite Varnish forms a tough and durable 
coating, that is non-hygroscopic, and resistant to oils 
and most acids. It is being used for a wide variety 
of purposes in the process industries. Write for copy 
of Booklet 7V, “Bakelite Varnish”. 


Bakelite Engineering Service ——We manufacture a wide variety of Bakelite resinoid molding materials, varnishes, lacquers, enamels, 
cements, and other products. Twenty years experience in the development of these materials for chemical and other uses, provides 
a valuable background for the cooperation offered by our engineers and laboratories. 


BAKELITE CORPORATION, 247 Park Avenue, New York. 


CHICAGO OFFICE, 635 West Twenty-second Street 


BAKELITE CORPORATION OF CANADA, LIMITED, 163 Dufferin Street, Toronto, Ontario 
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The regvered To > yD! Own Oy be uted Onhy on product 
Guiptan amend. pores Se = +" reute Corporamon Under the al 











tol “Bo 8 the numencol sige for infinmy oF unhemited quonnty symbolizes the 
infinite mumber of present ond tuivre uses of Bokebte Corporanon's prodwcty® 


THE MATERIAL OF A THOUSAND USES 
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Any executive faced with the 


construction, the remodeling 
or the maintenance of a labora- 
tory, will find the Alberene 
Laboratory Bulletin, containing 
much general data, worth a 
second reading. 


Our Sales Engineers have been inti- 
mately associated with the installation 
of practically every important labora- 
tory built in the past thirty years. In 
all likelihood the problem facing you 


Alberene Stone is has been satisfactorily worked out in 
standard for lab- some other laboratory and a talk with 
Soames ie Righiy us may save you time and energy. Ex- 
resistant to acids perience has shown that first cost is 
and alkalis. Under actually last cost when Alberene Stone 
most severe and is used 

constant usage it 9 

does not chip, crack 


or spall. It is dense, 


Alberene Stone Company, 153 West 23rd 
solid, natural] stone. 


Street, New York. Branches at Chicago 
—Cleveland—Pittsburgh—Newark, N. J. 
—Washington, D. C.—Philadelphia— 
Boston—Rochester, N. Y.—Richmond 


Quarries and Mills at Schuyler, Virginia. 


ie oe oe ee 


STONE 
Table Tops, Fume Hoods, Shelving, Sinks 










The Size of Stream is 
Governed by the Nozzle 


No more water can leave a hose, regardless of 
its size, than will go through the nozzle. 

Likewise, a big cumbersome bucket or float trap, 
regardless of its pipe connection, cannot discharge 
any more condensation than will pass through its 
pin-hole discharge orifice. 

The Sarco Thermostatic Steam Trap, although 
only one-third the size of mechanical traps, dis- 
charges condensation as fast and as long as it 
forms. Why pay three times as much for a large 
trap when a Sarco will do the same work? 

Sarco Steam Trap saves in installation cost too. 
It is no larger than a street ell and it can be screwed 
right into the pipe line. That saves building a 
platform or digging a pit. 

Self-adjusting for all pressures up to 100 lbs. 
More than a million sold. 

Mail the coupon for booklet and a free trial. 











; SARCO CO. iad iad 
. Inc. Exhibit 
183 Madison Ave., | #¢ Booth 33 
| New York, N. Y. [Power Show 





Branches in Principal Cities 


Walker, Crosweller & Co., 20 y= 
Elizabeth St., London, 8. E. 





mone 


ee" SARCO 


STEAM TRAP 


183 Madison Ave., New York, N. Y. 


a a a Sarco Steam Trap on 30 days’ free trial. 
DE x sekennue ane _ ® Ibs. 
= Send Booklet No. AF-95. 











Street 
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CHOOSE A BOILER 


that is Automatic 


—for Chemical Processes, above 
all, you clean steam in 
abundance at fixed pressures and 
temperatures. In other words, 
automatic steam from an inde- 
pendent process steam generator, 
gas-fired and fool-proof. 


need 











/Stenm in 4 minutes 


feldt 


Your requirements point logically to the 
selection of the OFELDT gas-fired auto- 
matic boiler. An Ofeldt is compact, which 
simplifies installation and accessibility, 
and eliminates long pipe lines; an Ofeldt 
steams faster than any other boiler of its 
type (4 minutes after lighting) avoiding 
delays and the expense of keeping up a 
head while the boiler is temporarily idle. 
Gas-firing permits perfect automatic con- 
trol, fool-proof and dependable, and the 
Ofeldt is made by pioneers in automatic 
gas-control as applied to process boilers. 


Write for Bulletin entitled, 
“ . for Processes.” 


EARS*KANE*OFELD TT 


1903-1915 BAST HAGERT ST., PHILADELPHIA 


New York—®9 Park Place Buffalo—Waldridge Bldg. 
Boston—100 Arlington St. St. Louis——2010 Locust Blvd. 
Chicago—363 W. Erie St. Birmingham—Am. Trust Bidg. 
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“Made to Measure 


DIVIDUALIZED WARMTH 
TO FIT EACH ROOM 





Sylphon Automatic Radiator Valves assure a better gen- 
heating for any building—because they prevent 
fluctuating room temperatures, one common cause of fuel 
The Sylphon Automatic Radiator Valve is made 
to do just one job—and does it. Sensitive to the slightest 
temperature changes of the surrounding air—it steadily 
holds the warmth of any one room at exactly the degree 
most satisfactory to the occupants. Once its marked ther- 
mostatic head is set at “Hot,” “Medium,” or ‘“Cold”’ there 
the temperature stays. Practically the entire thermometer 
range of comfort may be scaled for the individual warmth 


eral 


waste. 


attention is 
Sylphon Automatic Radiator Valves positively 
eliminate uneven, injurious and wasteful heat for Factory, 
Office Building, Apartment or Home. 


selection and once set all further radiator 


avoided. 


A COMPLETE RADIATOR CONTROLLING DEVICE 


The Sylphon Automatic Radiator Valve is a combination packless valve 
and temperature control unit. Its motor element is the dependable 
3ylphon Bellows. It has no 
electrical or mechanical 
accessories to get out of 
order. Easily installed and 
inexpensive—architects and 
engineers specify it with 
full confidence in its lasting 
efficiency. 


It is fully described (both 
types—angle and globe) in 





our illustrated printed 
matter which will be gladly 
sent. Write today for 


Bulletin XB 


SYLPHON 


TENN., U.S. A. 


250. 


(0. 


Representatives in all Principal Cities in U. 8. A..—European Represent- 
atives, Crosby Valve and Eng. Co., Ltd., 41-2 Foley St., London, W. I.. 
Eng.; Canadian Representatives, Darling Bros., Ltd., 140 Prince St.. 








FULTON 


KNOXVILLE, 


Montreal, Que., Canada. 




















OUTSTANDING | 


es - 


ae : a 


TRAP SERVICE 


The above photograph shows four Armstrong steel traps 


shipped for service in a nitric acid plant in Soviet Russia. 
These traps will handle 65% nitric acid at 100 lbs. pressure. 


On high pressure steam service, these forged steel traps give 
equally outstanding service. They are available in sizes to 
drain condensate efficiently at steam pressures to 1350 lbs. 
and any degree superheat. 





oe 











nitric 
aci 


All Armstrong Traps give practically attentionless service. 
They cannot airbind; they discharge scum and sludge with 
the condensate (the swirling upward motion of the discharge 
makes them self-scrubbing) ; they are self-contained and can 
be supported by the connecting pipes; they are small in size, 
yet have large capacity; heat treated chrome steel valves eliminate wire drawing; 
they are always water sealed against steam leakage. And they are made and guaran- 
teed by a company that has specialized on traps alone for 19 years. 





Let us send you as many Armstrongs as desired for 90 days’ free trial, without cost to 
you or obligation. At the end of the period return the traps collect. The coupon 
below is for your convenience. 


ARMSTRONG MACHINE WORKS 


District Representatives in 42 Cities 
358 Maple Street 
Three Rivers, Michigan 








the Coupon! 
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i &K HYDRO-STEAM AIR PUMPS 
operate without inter- and after-condensers 


The multi-nozzle steam jet primary discharges directly into a multi-nozzle 
water jet secondary stage which discharges to atmosphere. This discharge 
may be used for cooling boxes or for other purposes. 


S&K air pumps are recommended for 
high vacuum chemical processes 


CHUTTE Bulletin 5-H gives complete information. 


GRATING 1190 Thompson St., Philadelphia, Pa. 


See our Laboratory Pump ad on page 150 Discharge 











Weigh While You Convey “The Right Gate in the 


THE MERRICK CONVEYOR Right Place”’ 
WEIGHTOMETER 








Threaded Connection 


. . . is the way one manufacturer puts it—and not 
only voices his own experience but that of countless 
other users of Rockwell Air-Tight Blast Gates. 


These gates differ irom other gates in that they are 
air-tight—sufficient reason in itself to recommend 
your installing them. But there are other distinguish- 
ing characteristics, too, including slides that “stay 
and provision to utilize the full area of the pipe 


Rockwell Air-Tight Blast Gates are ideal control units 
for low pressure, air, etc. 


Made with threaded or flanged connections, in a 
variety of types and sizes. 














Any material which is conveyor-handled can be weighed 
without additional handling or loss of time by the Write for Bulletin 303-E and further information. 
Merrick Conveyor Weightometer. 


An Automatic—Continuous—Accurate Record NEW ,ORK CHICAGO 
DETROIT MONTREAL 
MERRICK SCALE MFG. COMPANY CLEVELAND 930 Wellington St. 





168 Autumn St., Passaic, N. J. 

















Purposes 


| Shaler ye) Merely 
Ea AR ORAS 


one LEF B.METILER. CO. 


406 “vere St. LosAngeles Cal 





Cable Address! “RADAFLO” 
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Yate for your Copy of 
this New Hud Meter 
Bullet 











1054 IVANHOE ROAD CLEVELAND , OHIOe 
=~ ~ ~ Bailey Meter Company Limited, Montreal,Quebec r vy vy 
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for 
MEASURING 
RESISTANCE 
and MAKING 
CONTINUITY 
TESTS 


To meet the growing demand for a low 
price portable ohmmeter for measuring 
circuit resistances and continuity, Weston 
now offers the double range Model 563 
D. C. Circuit Tester. This new comer to 
the Weston line is accurate, compact, 
and rapid in operation. It is handsomely 
designed, thoroughly dependable, and 
built to withstand the hard service en- ||) MODEL 563 


countered in field service work. ©. C. Cireult Vester 
(Actual Size) 





The two ranges of the instrument 
050,000 and o-5000 ohms permit an 
unusually wide scope of measure- 
ments; thus this one instrument 
serves for practically all resistance 
testing usually encountered. 

Model 563 is a high sensitivity in- 
strument, hence the drain on the self- 
contained 1.5 volt dry cell is exceed- 
ingly slight—on the high range, only 
1 milliampere and on the low range, 
to milliamperes. On the high range 
the life of the cell is therefore practi- 
cally its “shelf™ life and assures long 
service before necessity of replace- 
ment. Write for Circular LL which 
gives more detailed information 
about this new instrument and its 
many uses. 


WESTON ELECTRICAL 
INSTRUMENT CORPORATION 
g90 Frelinghuysen Avenue, Newark, N. J 


DESCRIPTION OF MODEL 563 


Model 563 contains a standard high 
resistance Model 301 314" diameter 
meter and has two ranges of 5,000 and . ERNAL bare y RANAENOSS BINDING 
50,000 ohms, two binding posts, a toggle eens 
switch for range selection, and a pair 
of 30 inch cables. A voltage adjuster 
on top of the instrument provides an easy 
means to compensate for any changes 
in potential of the self-contained 1.5 
flashlight battery cell. The complete in- 
strument weighs only two pounds. 
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The Recorder—As a result of extensive research in the design of the 
recorder, this instrument has reached a high state of perfection. A fine, clear 
line is made on a circular chart which revolves once in twenty-four hours or 
seven days, as desired. The ten-inch eve nly divided chart perm ts accurate 
readings at all ranges. This instrument may be had separately or in combi- 
nation, with the indicator and integrator. ‘It enjoys all the advantages of 
electrical operation but is absolutely inde pendent of any errors due to volt- 
age or freque ney changes. It is de -signed and built to give years of contin- 
uous service under the most adverse conditions. 








Ma te 52 of the 
GREATEST RAILROADS 


..- Offer This Suggestion to 
Operators of Power Plants 


You buy your fuel ona B.T.U. 
basis—yourun tests to determine which 
fuel best suits your plant—you weigh 
every ton of coal or measure eve ry gal- 
lon of fuel oil you purchase—you make 
a fight for any shortage—you keep an 
accurate record of when and where 
each purchase is made. Does your 
interest end there ? 

Economy in buying does not guar- 
antee economy in use. It’s the heat and 
power you get out of the fuel that 
counts. Suppose your boilers are oper- 
ated efficiently—what happens to 
those extra B. T. U.’s you fought so 
hard for back in the coal pile’ ? How 
do you know that the rest of your 
plant does not waste all that your 
purchasing department and boiler 
house save? 

52 of the greatest railroads in the 
United States are successfully check- 
ing this waste with Republic Flow 








= Meters—the flow meter built for 
4 industrial service. 
REPUBLIC Bulletin “* Republic Economy in Industry” 





INSTRUMENTS 


REPUBLIC FLOW METERS COMPANY 


Executive Offices and Plant: 2233 Diversey Parkway, Chicago, Illinois 
Branch Offices in 25 Principal Cities 
Dominion Flow Meters Co., Toronto, Canada Electroflo Meters Co., London, Eng. 


RIEPUBILIC:FLOW:MEETIERS 


TURN THE WASTE OF TODAY INTO THE PROFITS OF TOMORROW 





mailed upon request. 
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Brown Automatic 
Control on Tar 
Processing Units. 


HERE the marvels of modern applied 

chemistry are performed—where silk 
is made from “sows’ ears’”—perfumes and 
colors won from unlovely coal—Brown Auto- 
matic Controls are important props on the 
industrial stage. 


Write for Automatic Control Bulletin No. 
85-7 and other Brown Automatic Control 
literature. 


THe Brown INSTRUMENT COMPANY 
4478 Wayne Avenue Philadelphia, Pa. 


Branches in 20 Principal Cities 


Brown Automatic Controls 


Measure is to Economize 
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Distribution or Transportation of heat at 
temperatures as high as 600°F presents problems 
in piping engineering not met in an ordinary day 
of industry. 


Water at low temperature and pressure needs 
only a pipe line—steel, brass, or lead. 


Steam in common practice uses only standard 
commercial 125 materials and screw joints, 
easily made tight with joint compounds. Even 
when steam is superheated at high pressure and 
temperature, there are now plenty of materials 
available to hold and transport it, although these 
materials had to be developed when the demand 
came. 





Now, right here I want to talk about Cause and 
Effect. They are brothers—inseparable twins— 
and oftentimes one is mistaken for the other. 
This is particularly true regarding invention—we 
are apt to view invention as the starting point 
and label it the cause, whereas the actual cause 











i 4ir Vert on goth 
Supnty2nd Retyrn 














Parks~-Cramer === 
Industrial Heating by Oil Circulation 


Chapter the Twenty-second 


For Layout of Absorber 
Roor Piping eee 2we. C237 


Parks -Cramer Company 


Engineers and Contractors - - Industrial Piping and Air Conditioning 
1102 Old South Building, Boston, Mass. 


Represented in England and on the Continent by The Kestner Evaporator ® Engineering Compeng, Lid, London, England 






































is a certain demand of which invention is the 
effect. 


When, therefore, it becomes necessary to in- 
vent something to satisfy a certain demand, the 
inventor is oftentimes hampered in his work 
because of obstacles thrown around him, such as 
a market not able to supply him with certain 
much-needed materials. 


When the demand came for a circulating 
heating system that would furnish heat at high 
temperature—namely 600°F, and at low pres- 
sure, the first question raised was what to use for 
a heating medium. The solution was to find a 
high boiling point liquid and, naturally, we turned 
to oil. An oil was finally produced that would 
answer perfectly, but our quest for material had 
only begun. The high boiling point oil used in 
an atmosphere-vented system circulated at a 
pressure of only a few pounds, but the oil could not 
be transported in ordinary pipe and fittings, as 
neither screw nor flanged joints in 
common use could be made to 
hold. We, therefore, had a prob- 
lem equal to the original super- 
heated steam lines, plus this 
question of joints. 





er 


4QOQ000 8. ¢ 





rb 
Ore 


emngerion. 


L s 





Ct. 


Good engineering, properly 
proportioned with perseverance, 
finally produced our present “‘Dis- 
tribution System”’ for hot oil. Extra 
heavy valves and fittings, welded 
steel flanges, special gaskets for 
the larger sizes, and a special com- 
pound for the small screw joints 
all more costly than 125 # stuff, 
but vital to a clean, high-grade 
system. 


The cut shows a layout 
actually installed. Note the ex- 
| pansion bends—the long turns 
‘at corners—the offsets—the flex- 
ible kettle branches, etc. Each 
detail carefully studied to trans- 
port the B. T. U. safely to its 
destination. 


= | 








it 


3 Insurance companies approve 
; our in.tallations, engineering and 
construction. 








December, 1930 — Chemical & Metallurgical Engineering 











101 
































Speed and Control YOUR 
Industrial Heating 


At operating temperatures from 200° to 
600° F. the NEHCO process offers you 
exceptionally high speed, combined with 
close automatic control. The volume of 
circulating oil is relatively small and under 
usual conditions the system is raised to oper- 
ating temperature in less than ten minutes. 
It responds quickly to changes in heat re- 
quirements, which results in uniform oper- 
ating temperatures. 





Added to this is the advantage of having 
temperature control within 2° Fahrenheit. 
Thermostatic control and safety devices make 
the operation of these jacketed kettles very 
simple. 

In the NEHCO Process of electric oil heat- 
ing, a uniform product is made, costs are 
cut,—initial and operating costs are low,— 
and it will convert your present steam heat- 
ing apparatus to high speed operation. 


neHTC 


NATIONAL ELECTRIC HEATING 
COMPANY, INC. 
68-86 Thirty-fourth Street, Brooklyn, N. Y. 



















=== Nichols 
@ = Herreshoff 


=== Furnace 
, RD), i; 
~ ~~ Ay Ss. ~. 
<..- ROASTING—CALCINING 
ae anaes DRYING 





NICHOLS PACIFIC 
COPPER FOUNDRY 
COMPANY | COMPANY, Ltd. 


NEW YORK SAN FRANCISCO 
nM ¥. CALIF. 














=a Costs Lowered 
by this Fabric Dryer 


“Hurricane” 
Automatic 
Loop 
Dryer 





_ THE above Dryer, operated by one of 
the largest manufacturers of brake linings, 
treated asbestos fabric, after passing through 
a saturating tank, is automatically carried 
through the Dryer, loosely festooned over the 
poles of a conveyor. Drying is rapid, no 
handling is required during drying and steam 
consumption is low. 


Dryers for ALL Chemical and 
Industrial Products 


THE PHILADELPHIA 
DRYING MACHINERY CO. 
3351 Stokley St., Philadelphia, Pa. 


New England Office: 53 State St., Boston, Mass. 
215 
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DAYTON 
COG-BELTS 









Only in Dayton Cog-Belts 
can you get the positive 


and proven features that 





guarantee long life and 
maximum operating efficiency in V-Belt 
Drives. 

For Dayton Cog-Belts are built to bend 
—without strain or distortion. Their pat- 
ented construction produces a combina- 
tion of extreme flexibility and steel-like 
crosswise rigidity found in no other 
V-type belt. 

Moreover, Daytons are the only V-Belts 
made with die-cut edges—not moulded 
—and therefore fit the pulley grooves per- 
fectly and permanently during the life of 
the belt—they are built by a permanently 
pre-stretched patented process. That’s 
why Daytons have a firmer grip in the 
pulley grooves—need less tension—run 
truer and smoother, require less servic- 
ing and last longer. 

But get all the facts—complete infor- 
mation about these remarkable V-Belts. 
Send for the Dayton Cog-Belt catalog 
and a section of the belt. 


THE DAYTON RUBBER MFG. CO. 
DAYTON, OHIO 


Factory Distributors in Principal Cities and all Westing- 
house Electric and Manufacturing Company Sales Offices 





























t 


Make These Tests 


FIRST—Bend a Day- 
ton Cog-Belt almost 
double on itself and 
note the even con- 
tact surfaces—abso- 
lutely no buckling, 
rippling ordistortion. 


SECOND —Then 
press the sides of the 
belt. Note the steel- 
like crosswise rigid- 
ity which prevents 
any squashing by 
the wedging action 
of the pulley groove. 














Jayton 
COG-BELT DRIVES 
















Complete Drives— Pulleys and Belts—in stock—all ratios 2 H. P. to 100 H. P. 
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HE first requisite of a good farm crop is good 


seed. 





And what good seed is to a crop, so is a good heating 
element to any electric heating process. This is well 
illustrated by the fact that the discovery of Chromel 
resistance wire in 1906 virtually created the electric 
heating industry. It is further supported by the fact 
that today Chromel is used in practically all electrically 
heated equipment. For high-temperature jobs, 
Chromel-A is employed, 80% Ni and 20% Cr. When 
you buy any electric heating apparatus, you will use 
good judgment in specifying heating-elements of 
Chromel-A, which has 24 years of good performance 





to recommend it. 


Chromel also is the basis of the most widely used 
thermo-couple, known as Chromel-Alumel, for which 
all the bigger pyrometer jobs are calibrated. These 
couples can be used up to 2000°F. and above; guar- 
anteed to be accurate within --15°F.; have no immer- 
sion error and do not have to be packed in the tube; 
and don’t have to be calibrated. It will pay you to 








have all your pyrometers calibrated for Chromel- 
Alumel couples. 


For technical data, send for Catalog G.C. And re- 
member that Chromel couples make your good pyrom- 
eters better, and that .. . 


—What good seed 


is to the crop—— 


is to the Electric 


HOSKINS MANUFACTURING COMPANY 
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wire 


BOSTON, NEW YORK, CLEVELAND, CHICAGO, SAN FRANCISCO 


Heating Industry 


IN CANADA 
WALKER METAL PRODUCTS LTD.. 
WAcKERVILLE. ONT. 


4445 LAWTON AVENUE. DETROIT. MICH 
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Apparatus room at Armour @ Co., Glue Works, showing siz of 
the eight fan units used with Sturtevant Dryers. These unite 
replaced other Sturtevant units that had been in operation for 
over thirty years 


Sturtevant Dryers 
Accomplish Results 


Sturtevant Drying Equipment is accomplishing out- 
standing results—results that show most favorably 
on production reports. Drying schedules are short- 
ened, operating costs reduced, high quality of fin- 
ished product maintained. These savings are factors. 
that make this equipment the standard for drying all 


kinds of products in the various industries. 



















The drying requirements of some products necessi- 
tate specially designed equipment to obtain the high- 
of this kind 
Sturtevant engineers determine the design of the 


est operating efficiency. In cases 
equipment through laboratory tests and research. 
This service assures manufacturers of apparatus that 
will meet the specific requirements with the utmost 
economy. 


Whatever your drying problems are—new equip- 
ment, remodeling old apparatus or extending present 
facilities—Sturtevant engineers can give you invalu- 
able assistance. Have one of them call and explain 


the advantages of Sturtevant Drying Equipment. 
B. F. STURTEVANT COMPANY 


HYDE PARK, BOSTON, MASS. 


Sales offices in all principal cities 





(REG-U-S-PAT* OFF-) 












am os. 
‘gee ‘LOUISVILLE 
D ING MACHINERY 
COMPANY 


Incorporated 
451 Baxter Avenue, Louisville, Kentucky 
Cable Address—LOUDRY, Louisville, Ky. 











Drying Equipment 
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For Low Fuel Cost 
specify 


W.N. BEST Oil Burners 









z 
2 
> COMPRESSED AIR 
be OR ORY STEAM 
¢ 
o 
DIRECTION 9 o 
oF Used in 
25 Countries 
and on 
Every 
Continent 


High Pressure Type 


Ol OR TAR 


When such well-known concerns as General Elec- 
tric, Ford, New York Central, Bethlehem Steel, etc., 
use W. N. BEST Oil Burners they must combine 
efficiency and economy. 

There are over 80,000 in use, and every one has 
been a revelation to its owners in the way of low 
fuel cost. 

Let our Engineering Service Department show you 
how to successfully meet every industrial heating 
requirement. 


Write for Catalogs. 


W. N. BEST Corporation 
295 Fifth Ave. New York, N. Y. 
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ELIMINATE UNCERTAINTY 
IN IRON CASTINGS 
PHYSICAL PROPERTIES 


OF MEEHANITE 
GUARANTEED 











Tl 


Hardness. 

W nen you use Meehanite castings, you can Greater Resistance to Abrasion. 
depend on their pre-determined physical proper- Higher Resistance to Corrosion. 
ties as a basis for engineering applications. The gardiess of “casting section. 

t structur 
strength, density, and grain structure of Moments 
Processed Iron at the heart of a heavy section is on specification: 
as good as that at its surface, which makes the Jae: en peer melas 
strength per unit of area the same for heavy ees ee 
sections as it is for thin sections. When using Brinell Hardness up to 600 by heat 














Meehanite castings you can depend on getting | 
a homogeneous structure without the usual ob- 
jections found in gray iron castings, such as hard spots, brittle corners, 
spongy regions or planes of weakness « « » » The Meehanite Process 
is the metallurgical achievement that has placed cast iron in the same 
category of definite strength standards that gives steel one of 
MEEHANITE . . , , , : 
FOUNDRIES its chief values as an engineering material « « » » Meehanite 
castings are sold on the basis of definite physical specifica- 


s, Pa. 
Chattencoea’ Tens." |} tions worked out by the buyer's engineering staff with the 


chicago, Me cooperation of he producer's engineers. It is then backed 
Cleveland, Ohio up by the producer's positive guarantee. You buy Meehanite 
Detroit, Mich Il Castings on performance ... not on faith. You proportion 
Indianapolis, ind. 9 your Meehanite castings mathematically, not clairvoyantly 
St. Louis, Mo. « « » » Get specific information on what Meehanite 

Banner Iron Works 


Trenton, N. J. can do for you from the nearest Meehanite foundry. 
Trenton Malleable 
Iron Wo 
Toronto, Ont. 


Jessop Steel Co. 


MEEHANITE INSTITUTE 
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This Christie Dries 
40 Tons of Coal Hourly 





Among other things, you get production with a 
Christie, whatever your drying job may be. 

Above, three Christie Coal Dryers, 65 ft. long by 
110 in. diameter, fired by stokers, dry as much 


as 40 tons of coal sludge from 10% moisture 
per hour. 

There is a Christie dryer for your job—to give 
you any result desired from any degree of 


moisture 


We design and manufacture 
CHRISTIE ROTARY DRYERS AND CALCINERS 
SHAFT OR ROTARY LIME KILNS 
GAS PRODUCERS STEEL TANKS AND STACKS 
MECHANICAL AND HAND-POKED 
STEEL PLATE CONSTRUCTION OF ALL KINDS 


Write for information on Christie products and dryer service 


DUFF PATENTS CO., Inc. 


991 Union Trust Bldg., Pittsburgh, Pa. 
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Corrosion 
is resisted by 


AIE 





Linatex is inert and resistant to the action 
of most acids, alkalis, and chemicals. 


As tank-linings, etc., to resist corrosion, 
Linatex can be applied on the spot by any 
competent workman, so saving the expense 
and trouble of shipping articles to a factory 
so often necessary in work of this kind. 


Information and quotations from 


The Wilkinson Process Rubber Sales 
Corporation 


53 W. Jackson Blvd., Chicago 
104 Pearl St., New York 





TTT Le grrereerennnnresereneneeronperernnnORpn ety VOCEEETOOEE COLOR DOOOUEOOHEEEOELEOOON 





COPEEODEDEEDELEDTEUEDEOEOEDEROEDEDELTEOEOROEDETERUEDEDEOOEOEDEOROU OA DODORORDODOOOD OD EDOOEOEOEOEDODIEGUOOOOOONDLONOR ONDE ROEOEOODORNS 


HOUUADOOEEDOROUDLAGEDL OCHRE OOOROOOAIERUOO EON ROOOEONOONOOOONONE 


4 &~;- Settling Tank 
is one of several 
manufactured and lead 
lined by Leader to cus- 


tomer’s specifications 
for the largest single 
installation in 1930. 








sneanenoes 


Send Your Specifications to 


LEADER, IRON WORKS, Inc. 


2136 NO. JASPER STREET DECATUR, ILLINOIS 


CUPEOCOELEEACUREOGADULERUOEEE EE DEU UREA DODELERCERUL EEE 











TAYLOR 


BUTT WELDING FLANGES 





of forged steel construction. Used on welded 
pipe lines to provide for the insertion of 
valves and fittings. 


Easily and quickly at- 


tached . . . Strong, safe joints assured. 
Available in sizes 1 in. to 96 in. diameter for 


all pressures. 
Send for Bulletin 30-5. 


TAYLOR FORGE & PIPE WORKS, CHICAGO 
Box 485, Chicago, Ill. 50 Church St., New York, N. Y. 
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COMPARE this Newer, 


Better REFRACTORY 


Ten months ago the Henry Vogt Machine 
Co. of Louisville installed Corhart Electro- 
cast Refractories in the forge furnace shown 
above. After three months’ experience, they 
ordered another complete Corhart installa- 
tion, and later, the third. 


In these installations, Corhart Electrocast 
is giving results superior to those expe- 
rienced with any other refractory they have 
ever used. And here are the reasons why: 


Almost Zero Porosity. .. Corhart Electrocast 
has a porosity of less than % of 1%. 


High Fusion Point... Electrocast has a fusion 
point of cone 35, without any appreciable 
softening range below that point. Under 
standard load tests the deflection is zero. 


Resists Corrosion. . . Because of its unique 
combination of low porosity and high 
fusion point, and its insolubility in molten 
fluxes, Corhart Electrocast is unusually 
resistant to the corrosive action of slags and 
glasses. 
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Harder than Glass. .. therefore ideal for use 
in forge furnaces or other equipment in which 
ordinary refractories usually crack and abrade. 


Withstands Great Temperature Changes. .. 
Because of its thorough annealing, Elec- 
trocast withstands rapid temperature 
changes much more readily than a body of 
its density would indicate. 


If you are having refractory troubles of any sort, 
we earnestly suggest that you get the facts about 
Corhart Electrocast. We may be able to help. If 
not, we shall quickly say so. Write now for 
Bulletin 51-C. No obligation—no annoying 
follow-up. Address; Corhart Refractories Co., 
Incorporated, 16th & Lee Sts., Louisville, Kentucky. 


IN EUROPE IN JAPAN 


Ry) ECO 

| va Ne | 

L’Electro Refractaire “Es. 4, Asahi Glass Company 
5 Rue Cambaceres, os ‘ ; . Marunouchi, 


—_ ENDURANCE Tokio 


CORHART 


ELECTROCAST 


REFRACTORIES 
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Wood tubs don’tcorrode! 


. . « this one, in a paint plant is 


! 1 ! 
40'x 7'x 8 
This is an example of Woolford Specialization. Built of 3-in. 


Cedar, reinforced and blocked. f 


We are equipped to make anything in wood tubs, vats and tanks. 
Any size or shape. 


We are especially successful in lining these tanks and tubs with 
rubber or monel. 
See us for your needs. 


G. Woo_rorp Woop TANK Mes. Co. 


DARBY, PENNSYLVANIA 


























CORROSIRON | eee eee cus 
RROSIR — in building 
a ' and 
A high silicon content iron re-lining all 
alloy—tresistant to acid and kinds of 
alkali corrosion. 
TANKS 
Special castings for Process- —— | 
ing purposes. Rai nl 
Valves, fittings, flanged pipe, LIZERS 
bell and spigot joint pipe and go 
drain pipe in stock. came 
Plunger pumps, centrifugal aoe 
pumps, tanks, pots and pam 
kettles, cascade pans and other in NICKEL 
equipment. MONEL 
COPPER 
Send for complete catalog. Consult ALUMINUM 
LIBERTY STAINLESS | 
PaciFICc FOUNDRY Co., LTD. first STEEL 
Harrison and 18th Sts., San Francisco, Cal. LIBERTY COPPERSMITHING CO. 
S51 Fifth Ave., New York, N. Y. 1708-16 N. HOWARD ST., PHILADELPHIA 

















ZAREMBA 


Single Effect, Multiple Effect and Recompression Evaporators 


ys rrnnsa OMPANY 


168 Franklin St., Buffalo, U. S. A. 


New York City Office: 95 Liberty St. 
Northwestern Representative: R. E. Chase & Co., Tacoma, Washington 
Chicago Representative: F. F. Mackentepe, 205 West Wacker Drive 
California Representative: F. W. Kolb, 276 Monadnock Bldg., San Francisco 
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Prolong the life 
of your filtering materials 


More and more sugar and oil refineries are 
turning to the Wedge Roasting Furnace to 
revivify and regenerate their filter earth 
or filter aid. They find it ideal for this 
work. It is efficient, economical, and it 
gives many years of satisfactory service. 
Above all, it greatly prolongs the life of 
their filtering materials. 


That the Wedge Roasting Furnace has dis- 
tinctive advantages is obvious. The ma- 
terial in process is given just the right 
amount of treatment for best results. The 
filter earth or filter aid is kept at a uniform 
temperature on each succeeding hearth. 
The material is kept on each hearth for a 
definite period and at no point of its travel 
is it subjected to direct contact with ruin- 
ous gas or oil flames. The temperature is 
under direct control of the operator at 
all times. 





Further, the large well-insulated central 
shaft of the Wedge Roasting Furnace pro- 
vides quick and easy accessibility to the 
locking devices and the cooling system of 
the rabble arms. As a result, rabble arms 
may be changed in comparatively few 
minutes—without cooling the furnace. 
The furnace is sturdily constructed—it can 
be modified to burn any kind of fuel, and 
it is designed to meet the purchaser’s par- 
ticular problem. Write for Bulletins F15 
and F16, containing complete information 
on the Wedge Roasting Furnace—your 
request will receive prompt attention. 








After careful comparison of the Wedge Roasting Furnace with other furnaces — BETHLEHEM FOUNDRY 
the user finds that time lost to any cause whatever is at a minimum. Its sturdy and MACHINE COMPANY 
construction, its design and correct fundamental principles insure long life. © thlehem. Pa 
And it is built to meet the purchaser's problem. f Be “ ; 


Wedge Furnace Department 


EDGE 


Roasting Furnace 


Other Products include: Chemical Equipment of all kinds, Original Frederking Apparatus, Castings of Iron “Tantiron” and Special 
Irons, Special Machinery, Cement Plant Machinery, “Stellited” Parts, etc. 
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Cole Starch Mixer 


STEEL and ALLOY STEEL 
PLATE FABRICATION 


exactly to specifications 





TANKS and VATS made from monel or other metals, 
lined or unlined 


Boilers—HRT Jacketed Kettles 

Agitator Tanks Welded Steel Pipe 

Bubble Towers Creosoting Cylinders 
Gas Scrubbers 





R. D. COLE MANUFACTURING CO. 


Established 1854 i 
¥ NEWNAN, GA. yyt ys 


FABRICATORS OF STEEL AND ALLOY STEEL PLATE 













CHROME ALLOY FABRICATION 


Specialequipment 
of many kinds is 
built by EdgeMoor 
for the process 
industries. The 
painstaking work- 
manship that has 
always character- 
ized Edge Moor 
Boilers is evident 
also in this work. 





When yourequire 
tanks, pipe bends 
or other equip- 
ment that must be 
produced to rigid 
specifications 
from corrosion- 
resisting metals, 
send your spec- 
ifications to 
Edge Moor. 


EDGE MOOR IRON COMPANY 


Chrome Alloy Fabrication 
Established 1868 
EDGE MOOR, DELAWARE 
New York Chicago St. Paul Charlotte Leos Angeles 






Chrome Iron Bends fab- 
ricated by Edge Moor 














STEEL PLATE WORK 


for the Chemical Industries 


—— > 


Absorbers, Bubble Towers, Digesters, 
Evaporators, Retorts, Stills, 
Rotary Kilns, Dryers and Filters, 
Bins, Hoppers and Stacks 


— ~~ - 


TANKS FOR ALL PURPOSES 


$< —_—_—_—_ 


OIL REFINERY EQUIPMENT 


= —_——_<—>-—_—_ 


Two Large Plate Shops, 
Pattern, Foundry and Excellently 
Equipped Machine Shops 


ip, 
—_— 





We specialize in the fabrication of 
High Chrome and other Alloy Steels 


LANCASTER IRON WORKS, INC. 
LANCASTER, PA. 








WOOD TANKS 


are used in nearly every industry for one pur- 
pose or another. They cost less and can be 
lined with monel, copper, lead, rubber, as- 
phaltum and pitch, or painted with acid 
resisting paint. Your inquiry will receive 
prompt attention. 





SO rtn we Ze 
SNe nD MZ Pp 





Agitators and Agitator Drives 


Send for catalogue 


ATLANTIC TANK CORPORATION 
305 Tonnele Ave., North Bergen, N. J. 


Established 1853 
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Oil Refinery and Chemical 
Plant Equipment Forgings 


BALDT’S EXPERIENCE in the successful 
forging and heat treatment of Ferrous and 
Non-Ferrous Alloys is at your service. 


BALDT is equipped to produce various shapes, 
whether drop forged, upset, or forged from 
billets on flat die hammers—Capacity \ Ib. to 
10,000 Ibs. “If it can be forged—consult Baldt.” 





—— One of Our Specialties: 
—Valve Forgings 





We are daily supplying some of the country’s leading 
valve makers with Stems,—Seat-Rings, etc., forged of 
Stainless Steel, Monel Metal, Nitraloy, Nickel or 
Bronze,—to customers’ specifications. 


Write for particulars. 
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— _tiameter sphere and 


eee 
Biase “Welded Rotary 
—— 14 foot diameter. 
Third,—High Pressure, All- 
welued Butane Gas R ° 
.—Tuanet Shields. 





Welded or Riveted 
Steel Plate Equipment 
“Built by Biggs” 


Rotary Bleaching Boilers 
Digesters Vulcanizers 
Steel Tanks for 
Storage and Pressure 
Oil Refinery Equipment 
Brick Hardening Cylinders 
Sugar Plantation Machinery 
Paint Making Machinery 
Flumes Retorts 
Smokestacks Heaters 
Stills Creosoting Cylinders 
Rubber Machinery 
Rotary Dryers Oil Separators 
Glue Mixers Penstocks 
Riveted or Welded Steel Pipe 
Agitators 
Incinerators Autoclaves 
Kiers Annealing Boxes 
Galvanizing Kettles 
General Steel Plate Construc- 
tion of Every Description 
See our Advertisement in 


Chemical Engineering 
Catalogs. 


Write for our new folder 
“Unusual Steel Plate 
Construction.” 


THE BIGGS BOILER WORKS COMPANY 
1080 BANK STREET. AKRON, OHIO 





NEW YORK CHICAGO 

















Wood Tanks 
Round, Rectangular, Oval and Special Shapes for Chemicals, 
pickling, plating, etc. 
Built of 
Cypress, fir, cedar, redwood, pine, maple, etc. Lined, 
unlined or coated as specified. 
Ample Stocks of High Grade Lumber Always on Hand 


Steel Tanks 
Round, Rectangular and Special Shapes. 
Monel Metal, Iron, Copper or Special Alloys. Lined, unlined 
or coated as specified. 
Full Gauge Materials Guaranteed. 


Agitators and Agitator Drives 


Best of . Prompt 
Materials yy < —~ Shipments 
4 — “ A i a 
Censtruction Prices 


Your inquiry will bring immediate reply. 


The GENERAL TANK 
CORPORATION 


30 Church St., New York, N.Y. 











Manufacturers of 


BUBBLE TOWERS 
CONCENTRATION DRUMS 


WASTE HEAT BOILERS 
ALL KINDS OF TANKS 
Specialists in 
WELDING as weit asRIVETING 
HEAVY PLATE WORK 
up To 3 INCH ruaick 


Pioneers in 


FABRICATING CHROME IRON 


THE 
HEDGES WALSH WEIDNER CO. 
CHATTANOOGA, TENNESSEE 


Eastern Office: 
200 MADISON AVE., NEW YORK 


Subsidiary of 
INTERNATIONAL COMBUSTION ENGINEERING CORP. 














Light and Ventilation 
to the Utmost Degree 
with MITCO Interlocked Steel GRATING 


NLY 10% of the area of Mitco Interlocked Steel 
Grating is solid surface. Think of it—90% of each 
| Mitco panel is OPEN area, available for the passage of 
| light and for ventilation. No other open flooring surpasses 
Mitco in its efficient transmission of light and ventilation. 


On your next open flooring job, specify Mitco Interlocked 
Steel Grating. It is truly the grating with every advantage. 
Write for a copy of the Mitco bulletin. 


HENDRICK MANUFACTURING COMPANY 
53 Dundaff Street, Carbondale, Pa. 


| New York Office: 15 John St., "Phone: Cortlandt 2446 
Pittsburgh Office: Koppers Building 
| Offices in Principal Cities. Consult Telephone Beok 


Makers of Mitco Armorgrids, Mitco Shur-Site Treads, Hendrick Perforated 
Metal Screens, Grilles, Elevator Buckets and Steel Plate Construction. 
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Long, continu- 
ous service is 
assured with 
Homestead Quar- 
ter-Turn valves 
on the job, for 
they are cast in 
brass, iron, steel, 
acid resisting 
bronze, monel, or 
other metals to 
resist the action 
of specific fluids 
at specified tem- 
peratures and 
pressures. 











FOR THIRTY-NINE 
YEARS - - - 


Engineers have recognized the fact that Homestead Quarter-Turn Valves stop 
costly leaks, give longer, continuous service, and lower maintenance costs. 


They have found thru wet experience with Homesteads that these savings 
are made possible by the carefully ground metal to metal seating surfaces, sealed 
bottom and bonnet, and the quick, positive cam seating action. 


It is these features that help to put an end to valve troubles and afford in- 
dustrial plants the long low-cost valve service that they desire. It is also these 
features that quickly off-set and justify the higher first cost of Homesteads. 


If you, personally, have not yet experienced the satisfaction and savings 
afforded by Homesteads either by using them in your own plant or by specifying 
them on you consultation jobs, it will pay you to investigate them at once. 


Catalog number thirty-five will help you in writing Homesteads into your 
next valve specifications. Write for your copy to-day. 





You can add 
Homestead 
Valves’ low main- 
tenance advan- 
tage to most any 
piping layout be- 
cause they are 
made in straight- 
way, three - way 
and four - way 
types — sizes up 
to 12''—for pres- 
sures as high as 
3000 pounds. 











_ HOMESTEAD VALVE MFG. CO. 


P. O. BOX 300 CORAOPOLIS, PENNA. 
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CAPACITY 


FOR MASSIVE CONSTRUCTION 


WE ARE EQUIPPED for mas- 


sive construction and quantity 





production. Our facilities per- 
mit us to build in our shops at 
one time numerous pieces of 
equipment of large proportions. 


TOWERS 
STILLS 
CONDENSERS 
HEAT EXCHANGERS 

TANKS... 


SPECIAL HEAVY BUILT TANKS... 
RIVETED AND WELDED CONSTRUCTION 


STILL BOTTOMS 
ANGLE WORK 


FABRICATED 
PLATE WORK 


Rail or Water Shipments 








” R TOWER—13’ 4” DIAMETER x 95’ HIGH—WEIGHT 250,000 LBS. 
stimates on Nequest HANDLED AND SHIPPED IN ONE PIECE 


SUN SHIPBUILDING & 
DRY DOCK CO., Chester, Pa. 
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EAMLES 
STEEL 
( FORGED-ROLLED-DRAWN | 
PRODUCTS g 


Seamless Steel High Pressure Chambers without 
seams of any kind, insuring utmost strength and 
security, are designed to anticipate future, still more 
stringent demands of the process industries — pro- 
viding an extra margin of resistance to high pressures 
and high temperatures. 

Constructed to your specifications, any shape and in 
“Standard” or “Special” sizes. 

Write for illustrated catalog of typical “Seamless” 
applications. 





SEAMLESS STEEL EQUIPMENT CORPORATION 


39 Broadway, New York, N. Y. 
Pacific Coast Representative: Gunn, Carle & Co., 444 Market St., San Francisco, Calif. 
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Rubber Lined 
Pipe Systems Prevent 


Corrosion... 


ORROSION in chemical plants costs 
C money both on equipment and waste 
in materials used. 

ACE Rubber Lined Pipe does not corrode 
or affect the strengths of your solutions 
where recommended. Sizes 2 inches and up. 

Ace pipe linings are perfectly bonded to 
the pipe and to the fittings. Used in con- 
nection with Ace Rubber Lined Tanks, 
Pumps and all Hard Rubber Pipe, complete 
systems for handling, storing and trans- 
porting acids and chemicals may be worked 
out. Catalogue upon request. 

ACE Hard Rubber Lined Gate Valves 
are a great advance in valve construction 
for chemical work. Sizes 2 inches and up. 







{CE Hard Rubber is one of the most 












resistant, engineering materials ob- 


tainable. Manufactured since 1851 by 


AMERICAN HARD RUBBER COMPANY 


11 Mercer Street, New York, N. Y. 


Akron, Ohio LLL West Washington Street, Chicago, Illinois 
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Why you should consider 


MONARCH AIR WASHER 
SPRAY NOZZLES 


on Renewals 
They cost less— 


As our capacities are considerably greater for a 
given pipe size than usual. 


Fineness of Spray 

These nozzles produce very fine atomization in 
comparison to other nozzles for the same class 
of work. 


Non-clog feature: 
Monarch Nozzles are hard to clog as back or 
leading hole is usually as large as orifice. 


Write for Catalog 6-C on Monarch Sprays 


MONARCH MFG. WORKS, Inc. 


2730 E. Westmoreland Street 
PHILADELPHIA, PA. 


Harrison Sales Co., 314 Ninth Ave. N., Seattle, Wash. 
W. F. Pyne, 909 S. Ardmore Ave., Los Angeles, Cal. 
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Simplify your hydraulic 
problems through 


SOUTHWARK 


The economic solution of problems 
involving the application of hydraulic 
equipment to special operations, re- 
quires a broad engineering knowledge, 
not only of the individual machine, 
but of surrounding operations. 


The wide field to which Southwark 
Engineers have adapted hydraulic 
machinery has given them this broad 
experience. They are especially fitted 
to design and build the machinery best 
suited to your work. 
e @e 
Designers and Builders 
of 


HypRAULIC PRESSEs, 
Pumps, ACCUMULATORS, 
VALves, Fittincs 


CURB PRESSES 
for the Recovery of 
Liquid Products. and 


SpeEcIAL MACHINERY 








Unitep BLDo. 


SOUTHWARK FouNpRY and MACHINE Co. 


400 WasHINGTON AVENUE, PHILADELPHIA 
AKRON CHICAGO 


FisHER BLpDc. 
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REsISsTS THE ATTACKS OF TERMITES 
AND OTHER INSECTS 


Termites and other insects may be 
minute in size, but there is nothing 
small about the extent of the dam- 
age they can do to any wood struc- 
tures that may be exposed to their 
attack. A number of impregnating 
materials are in use, that provide 
a degree of protection, but most of 


them are not entirely satisfactory. 


The use of Halowax as a preserva- 
tive for certain types of woodwork 
is suggested for combating the 
attacks of insects, and it has the 
added advantage of possessing 





HALOWAX CORPORATION 


moisture proofing and fire retard- 
ing properties. It is miscible with 
asphalts and pitches, and various 


types of rosins and resins. 


Halowax possesses an unusual 
combination of properties, a de- 
scription of which will be found on 
the back of this insert. Upon re- 
quest, we shall be glad to send 
samples for testing purposes. We 
also offer, without obligation, the 
services of our Engineering Depart- 
ment, to aid you in the solution of 


your problems. 


DIVISION OF BAKELITE CORPORATION 


247 Park Avenue 


HALOWAX 


New York, N. Y. 









































They range from a crystalline to an amorphous 
solid. 


They range from a translucent neutral color to a 
dark yellow. 


They will not support combustion. 


Their specific gravity is from 1.40 to 1.7 at 300 
deg. F. 


Their melting point 190 to 260 deg. F. 
Their boiling point 550 to 700 deg. F. 


They are soluble in practically all organic solvent 
liquids and oils when heated therewith. 


They are high in dielectric strength and have 
an extraordinary specific inductive capacity. 


PROPERTIES OF 


They are thinly fluid mobile liquids. 
They leave no deposit when heated. 


They are almost colorless. 





Their specific gravity ranges from 1.20 to 1.27 
at 68 deg. F. 

They are liquid down to -25 deg. F. 

They congeal at -33 deg. F. 

They have a standard flash point of about 350 
deg. F. 

They are volatile at 212 deg. F. and slightly so 
at normal temperatures. 

Their boiling point ranges from 480 to 550 









PROPERTIES OF HALOWAX WAXES 


HALOWAX 


They are insoluble in caustic alkaline solutions 
and acid solutions except those that are 
powerful oxidizers. 


They are a solvent for many aniline and other 
dyes; for rubber, gutta percha, varnish gums 
and resins, for mineral and vegetable oils, 
and for other waxes when mixed in the mol- 
ten state. 


They are neutral and non-corrosive to metals. 


They are free of moisture and will not absorb 
moisture. 


They melt to a liquid of low viscosity. 


They have a faint aromatic odor. 


HALOWAX OILS 


They are insoluble in caustic alkaline solutions 
and acid solutions except those that are 
powerful oxidizers. 

They are soluble in practically all organic sol- 
vent liquids and oils; the best are carbon- 
tetra-chloride and benzol. They are also a 
solvent for many aniline and other dyes, for 
rubber, gutta percha, mineral and vegetable 
oils, varnish gums and resins and for other 
waxes when mixed in the molten state. 

They are free of moisture and will not absorb 
moisture. 


They are neutral and non-corrosive to metals. 


deg. F. They are high in dielectric strength and have a 
Their specific heat between 86 and 140 deg. characteristic odor, not, however, unpleasant, 
F., is 0.282. heavy or persistent. 
{ HALOWAX CORPORATION 
DIVISION OF BAKELITE CORPORATION 
N 247 Park Avenue New York, N. Y. 
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TIME—THAT TOUGH OLD TESTER 


Here is Time, that Tough Old Tester of everything in this 

world. To his aid, Time calls all the destructive forces of a 
the universe. Years come and go, storms and sunshine, heat This Indented Spiral 
and cold make their accustomed rounds, while Time, the forever Marks 
Tough Old Tester, broods over the world, trying, testing, 


destroying. 
Use only Reading ying 


5-Point Nipples Yet Time, the Tough Old Tester, does have his troubles. 
with Reading 5- 


Point Pipe—you'lt | Against one material devised by man, Time and his serving- 
yr bee eery men falter. The material is genuine Puddled Wrought lron— 
ingen ira 

oy the metal of which Reading 5-Point Pipe is made. 


READING IRON COMPANY, Reading, Pennsylvania 


CENUINE PUDDLED WROUGHT IRON 


EADING PIP 


DIAMETERS RANGING FROM VW TO 24 INCHES 


Science and Invention Have Never Found a Satisfactory Substitute for Genuine Puddied Wrought Iron 
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MORRIS 
Slurry and Sludge Pumps 


FOR transferring slurry in cement mills, grinding 
sand in glass works, cutting sand in stone cutting 
pl nts, milk of lime, soda ash and gritty mixtures in 
c’ emical plants, sludge in ore-treating plants, residues 
from filters and classifiers, etc. 


~ 
~ 
& 


_— 
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Specially designed to handle abrasive solids in sus- 
pension at high efficiency and low maintenance expense. 
Built in a range of sizes for motor or belt drive. 


~ Pr 


re RT Ea i 
gay 


Write for bulletin fully describing special features. 
MORRIS MACHINE WORKS, Baldwinsville, N. Y. 


Branches in principal cities 


MORRIS 


CENTRIFUGAL PUMPS 


ABER PUMP: 


Standard Centrifugal (horizontal and vertical) 
Rotary, Sump, Sewage and Specially Engineered of 
Iron, Bronze, Steel. and Semi-Steel, KA-2, Everdur, 
Allegheny, Nickel, Monel, etc. 


DIRECT 


Information and Quotation 


fr 


>. 
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Yarway Seatless Valve operation: after valve is closed, 
shoulder S on plunger V contacts with upper follower 
gland F,.forcing this down into body and compressing 
packing P,both above and below port opening in body. 


Hea 


The pump you need for standard or special 
service will do its work well when properly 
selected. Proper selection avoids costly mis- 
application. Your pump requirements set 
forth on a Taber Data Sheet. . . will enable 
us to send you direct, valuable information 
together with quotation. Taber Pump ex- 
perience since 1859 is thus made available 
at no cost or obligation. 


WORTH ITS HIGHER PRICE 


The clear, unobstructed passage Yarway Seatless 
Valves provide for the flow of any liquids . . . their 
immunity to the destructive action of abrasive or 
corrosive substances .. . recommend their use for 
difficult service. 


PULTUEDDOEOAEOREODEREUAROUEEOEDORSUEESULEODEDOESOR DOU EOGEEDLERDEDODADORETERU LODO REOE EEL POOOEDOOOROEEDOEET 


seneanieeaat 


That is why you will find Yarway Seatless Valves on 
cross-still service, fibre presses, paper digesters, tar 
distillation lines, soap vats, boiling tanks, rubber 
devulcanizers, autoclaves, etc. For on severe duty, 
this higher-priced valve is the cheaper in the end. 





PUEEEDU CORED OCDEREDEORDDEEEDDCEEEU EEE EEEE EDC E EEE 





Send for celluloid working model. 


YARNALL-WARING COMPANY 
7700 Devon Street Philadelphia 


4 ¥ . — ph es ree ? 















Fig. 612B. Taber Specially Engineered Pump made 
from Barberite to handle Dilute Sulphuric Acid. 
Also made in all castable alloys suitable for the 
material to be handled. 


(@) TABER PUMP Co 


ESTA BLI*SHED #s8ss9 
294 Elm St., Buffalo, N. Y. 
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screw-over bonnet 


won't distort... 











This one-piece 


Here is a valve that doesn't ‘‘fear’’ a 
wrench. It is a Fig. 106-A Jenkins 
Standard Bronze Globe with the one- 
piece screw-over bonnet. 


This bonnet construction provides un- 
usual strength to resist the strains of 
frequent removal. You can take the 
bonnet off and replace it repeatedly, and 
it won't distort. The large hex faces 
enable you to get a full purchase with 
a wrench. 


Another advantage of Fig. 106-A is the 
slip-on stay-on disc holder... . a real 





FIG. 106-A, Screwed, Jenkins Standard Bronze Globe Valve, with 
one-piece screw-over bonnet and slip-on stay-on disc bolder. For 150 
lbs. steam working pressure, or 250 lbs. oil, water, gas working pressure. 


innovation, possible only in this screw- 
over bonnet design. Ask your supply 
man to show you this Jenkins. Its 
superiority of construction and finish 
can be seen ata glance. It is made also 
in angle, cross and check types, screwed 
or flanged. Write for Bulletin 141 
containing details. 


JENKINS BROS. 


80 White Street 524 Atlantic Avenue’ 133 No. Seventh Street 


New York, N. Y. Boston, Mass. Philadelphia, Pa. 
646 Wash. Blvd., 1121 No. Saa Jacinto, 
Chicago, IIL. Houston, Tex. 


JENKINS BROS., Limited, Montreal, Canada; London, England 
Factories: Bridgeport, Conn.; Llizabeth, N.J.; Montreal, Canada 


Jenkins 


VALVES 
Since 1864 


JENKINS VALVES ARE ALWAYS 
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Have Your Control Systems 


The Added Security of 
“ASCO” VALVES? 


The extra-dependability which “ASCO” Solenoid 
Operated Valves provide, involves little or no extra 
cost—yet it may prove of vital value in your process 
work. Think what one valve failure might cost you. 
Think what it would mean to you to know that each 
control valve was instantly responsive to your will. 


The lessons of more than 40 years of specialized 
manufacture are built into every “ASCO” Valve— 
an extra value which may not show on the surface 
but which unfailingly reveals itself in the critical 
emergencies when failure would be so costly. It 
will give you an added safety factor, in your process 
work, to specify “ASCO” Valves in your purchased 
equipment and to use them in your own construction. 


Ask us for the “Asco” Bulletins. 

















For— 






Air, gases, steam, water, brine, oils, 
paints, varnishes, extracts, syrups, 


chemicals, food products. 






154 Grand Street Aulomalié Swil¢h Co. 


SD RR TIT 








New York City 





FORE. Fay. 














STANDARD 
or SPECIAL PUMPS 


To meet Individual Liquid 
Handling requirements is a 
LAWRENCE “VORTEX” 


specialty. 





Fig. 110—Standard Motor Driven 
Centrifugal Pump 





Fig. 120—Special Centrifugal Pump for 
Evaporating Vacuum Apparatus 











We offer you the 
correct type of 
unit, either stand- 
ard or of special 
design to satisfac- 
torily meet your 
conditions ... . 


Choice of alloys 
to best resist the 
liquid handled .. . . 


Built to give eco- 
nomical and con- 
tinuous service. . 


Let us furnish rec- 
ommendations on 
your next pumping 
problem. 


LAWRENCE PUMP & ENGINE CO. 


P. O. Box 70 


Lawrence, Mass. 


New York Office—00 West St. 











The American Well Works manufactures a 
complete line of centrifugal pumps, deep well 
turbines and deep well plunger pumps for gen- 
eral water supply, industrial, municipal, mining 
and drainage purposes. Complete catalogs and 
data will be furnished upon request. 


BRANCH OFFICES 


NEW YORK, N. Y., ROOM 523 165 BROADWAY 
LOS ANGELES, CALIF. ° ° ° . 520 E. THIRD 8ST. 
CHICAGO, ILL. . 2¢ N. WACKER DR. 


THE AMERICAN WELL WORKS 


General Offices AURORA, ILLINOIS end Factory 
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(Sood Tips on a Sludge Pump 

















... from Cement Plant Operators 


A. R. WILFLEY 
& SONS, Inc. 


P. O. Box 2330 
DENVER, COLO., U. S. A. 

















) ” psn is it about the Wilfley Slurry Pump that leads one prominent 
cement manufacturer to write?: 


“‘We have used Wilfley pumps for years and have always con- 
sidered them leaders in the field where cement slurry is to be 
handled.” 


And another: 


“It is a pleasure to say that these pumps have given us very 
satisfactory results. The original appeal to us was because they 
have no stuffing boxes. . . .” 


And still another: 


“In regard to the absence of the stuffing box, we find this to be a 
great asset in operation. The way the pump is arranged, it facili- 
tates the renewal of parts much more easily than any other pump 
we have used, and its continuance of performance is far ahead of 
anything we have used for the conveying of slurry.”’ 


These are some of the reasons back of such letters. 


If you were handling cement slurry in your plants, you would be sold on 
the Wilfley Pump. But why hesitate? There’s little difference, if any, 
between cement slurry and many of the process sludges. 


AVILFLEY Grtritessl SAND DUMP 


PATENTED 
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N industrial processes, pumping liquids is gen- parts subject to wear, such as bearings, wearing 
erally a major operation, and continuous run- _ rings, and shaft sleeves made to limit gages on 
ning and profits both depend toa critical degree an interchangeable basis, and replaced by un- 
upon the reliability and efficiency of the pump- skilled men, and each unit guaranteed and 
ing equipment. tested before it leaves our Works. 


This is why DeLaval pumps are so often selected Thepumps inthe photograph arecirculating clear 
for such service. They combine ease of mainte- and dirty water in a coal washery, and have 
nance, parts accessible upon lifting the casing capacities of 3300 to 4500 gals. per min. each 
cover and without disturbing piping connections, against 45 to 63 feet head. Ask for Catalog B. 








- 


= 


De Laval 
Steam Turbine Co., 
Trenton, N.J. 


AD-5040 











The MARION Dolly 





Strong as a bull and as agile as an eel in difficult 

aisles, it shifts clumsy and odd shaped loads quickly, Brings packages to car—takes curve at door— 
swiftly, easily. Handles boxes, bales, barrels and delivers them to far end of car, waist high. 
rolls up to 4000 pounds. Turns on a dime—stays 


put while one man loads or unloads from sides or . 
ends. A trial will convince you—money back if you ar os ar 


are not satished 


1: Loading Kit 


for prices and terature 


MARION MALLEABLE IRON WORKS Greatest advance in car loading and unloading 


; . . ‘ equipment in 50 years. Eight short sections, added to 
922 Miller Avenue Marion, Indiana Fa standard TwinVeyor line, loads first one end of car, then 
2 opposite end, then center section. Handles any pack- 
_— aged freight. Unloading just as rapid. A power head, 
at the warehouse end, keeps twin spiral tubes turning 4 
toward each other—the load rides easily, smoothly, 

swiftly. 


For instance, bags travel 90 ft. per min., 1800 bags 




















per hour. 
« Attach this 
| The Clark Tructractor Co.) *“*™ 
jad . % ‘ he high whee md flat top to ir inquiry r 
he » model for every purpose ae Battle Creek. Mich. 
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Compact STRENGTH | 
on Roller Bearings 





_— — oe © 






provides stamina in Niles Cranes 


| © va speed reduction gears, 

load-brake and bearings are 
compacted into a unit housing in 
the Niles Crane Trolley. Align- 
ment is lasting—support rigid. 
And lubrication for all moving 
parts is positive and continuous 
trom an oil bath within the 
housing. 


Added protection, to insure low 
cost load handling is provided by 
roller bearings which practically 
banish friction. Wear, too, is 


minimized and maintenance re- 
duced to a minimum. 


Throughout every Niles Crane 
—in traveling, gantry and wall 
cranes alike—there’s strength in 
abundance to resist the inevitable 
overloads, and severe service im- 
posed by modern industrial prac: 
tice. Assure economical han- 
dling, not merely for today, but 
for years to come, with Niles 
compact reduction-gear and load- 
brake cranes. They are built up 
to 450 tons capacity. 


SHEPARD NILES CRANE & HOIST CORPORATION 


Main Office: 382 Schuyler Ave., Montour Falls, N. TY. 
Works: Montour Falls, N. Y., and Phila., Pa. Branches in Principal cities 


NILES CRANE 


DIVISION 


THJE MOST COMPLETE LINE OF CRANES & HOISTS IN AMERICA 
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IRVEYO 
for Fine, Granular and 
Crushed Materials such as: 





Soda Ash Feldspar Fuller’s Earth 
Lime Grains Gypsum 
Clays Boric Acid Salt Cake 


Crushed Coal 








Airveyor suction hose discharging a car of soda ash 




















Airveyor separator, filter and exhauster 


The Airveyor is a pneumatic conveyor especially 
recommended for unloading box cars and boats. 


As the system operates under partial vacuum and 
as all conveying air is filtered, fine materials are 
handled without a dust nuisance. 


OTHER PRODUCTS: 
Fuller-Kinyon Conveying Systems. 


Fuller Rotary Compressors and Vacuum Pumps. 














“Fortify for 
Dik: Fighting ‘ 


Blankets fires in oil 
and highly flam- 
mable liquids... 
Prevents reignition. 
. Approved for 
wood and textile 
fires. 








i Illanufacturing Compan 


fae) 














Cottrell Electrical Precipitation presents such 
attractive features in so many indus- 
tries that a study of its application to 

Process 


any dust problem is highly warranted. 
The recovery of waste from discharge 
of gases is an assured and satisfactory 

operation in a great number of plants 
of various types. 


Electrical Operation is simple, and the installa- 

tion of equipment soon pays for itself. 

* * ° A dust problem, therefore, may be 
Precipitation turned to a source of revenue. 


For cement mills where it may be used, 

the graded resistance electrode type of 
= construction affords the advantages of 
the Process at a comparatively lower 
cost. 











Los Angeles, California, 1016 W. 9th Street 
Eastern Office: 405 Lexington Avenue, New York City 
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Herpe’s the latest data! 


To help clarify and crystalize the func- 
tion of air conditioning . . . as applied 
either to increase human comfort, or to 
facilitate a manufacturing process. . . is 
the intent of this bulletin. 


Theoretical problems are presented and 
solved. Calculations of the many factors 
to be considered, in design and instal- 








lation, are given in detail. Tables and 
charts, essential to an accurate determi- 
nation, are included in Carbondalé’s Air 
Conditioning Bulletin. 


You will find this literature of 


considerable interest and assistance. 
As many copies as needed are yours for 
the asking. Sign and mail the coupon! 


Carbondale elrigeration 





ABSORPTION AND COMPRESSION AMMONIA <_iil > SYSTEMS AND CO: COMPRESSION SYSTEMS 


THE CARBONDALE MACHINE COMPANY 
CARBONDALE, PA. 


Please send. ........ copies of the Carbondale 
Air Conditioning Bulletin 
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Address 





City State 
Devt. C.M.E. 











F 


ips 1914 ratio gear is transmitting 15 hp. 
from a 900 r.p.m. motor to operate a hot 
clinker drag conveyor in a cement mill. 
The ample bearings of the worm wheel 
shaft carry the over-hung sprocket of the 

» drive chain with ease. This user buys gears 
© with the wheel shaft extended on both 

sides so that they can be installed 
either hand, as required. 











WESTON 
CENTRIFUGALS 


Original (1866) 
Reliable 


Economical 


Ue 





ienoeaccoecnt 


For All 
Chemicals Requiring 
Centrifugal Process 








Automatic Sprayers 
for Washing 


Contents 





Sizes 20-inch to 40-inch. 
Materials of construction adapted to product 


COUOPEEERDOGEOOEEETDON EEE 


Established 1843 


AMERICAN TOOL & MACHINE 
COMPANY 


e Mark Registered U 


LL 


S. Patent Othce 





PUPOREAEELLAAAERDUADUCLEUTERLEGEREDESOREEEEAEEUL ROUTE ROSE E ROL EDEDERORAOOE EC TODEUESTEROGRDOGEOOOORSE REDE ROG ATONE 


Puenennny  Neteneneeeneoeceanien 








A Three Absorber Unit 


A recovery capacity of 1500 gallons of mixed 
solvents in 8 hours is represented in the above 
carbon absorption unit. 


32,000 feet of exhaust air is stripped of vapor 
each minute, over $5 per cent of the solvent 
being reclaimed. 


Operation of the complete plant, erected by 
us, requires but one attendant. 


Estimates on a plant, to meet your peculiar 
conditions, will be gladly furnished. 


American Solvent Recovery Co. 
COLUMBUS OHIO 








OOLECOETERDADENORELEDDRERODON EOD egeneD 
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Sealed for 
Protection 














against corrosive gases and liquids 





One 5 h.p.and two 15 h.p. 
(1730 r.p.m.) Type ARZ 
Motors operating Allis- 
Chalmers centrifugal 
pumps, handling brine 
in an Electro-Chemical 
plunt. 








ILLS ChiA 


Corrosive moisture and gases, often present in 
chemical plants, cannot harm Allis-Chalmers total- 
ly enclosed fan-cooled motors because the windings 
of these motors are thoroughly sealed from contact 
with the outside air. 


Because of this protection against harmful corro- 
sives, dust and dirt, the motors may be installed 
in out-of-the-way places with very little attention 
except periodic greasing—thus eliminating frequent 
and expensive inspection, cleaning and repairs. 


And this protection is accomplished by a simplified 
design that includes no rubbing or revolving seals 
and that provides accessibility equal to that of the 
standard open type motor. 








Totally Enclosed 


Fan-cooled 








Allis-ChalImers Manufacturing Company, Milwaukee, Wisconsin 
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Supplying filter cloth that enables 
a host of successful industries to 
obtain best filtration results is a 
great privilege. 


The quantities and varieties of 
National Filter Cloth constantly 
employed by the outstanding proc- 
ess manufactories evidence the 
ability of National mills to fur- 


Sales Office 


420 Lexington Ave., New York City 


nish suitable cloth for any filtra- 
tion requirement—even the most 
difficult and exacting. 


National Filter Cloths range from 
9 to 56 oz. per sq.yd., in widths 
from 20 to 200 in.—fabricated in 
twill, chain, plain, mat, double and 
triple weaves. 


The National Filter Cloth & Weaving Co. 


Mills 
New Haven, Conn. 



















SGITATOR = 6 
a 9: oJ 


S 





Here’s A Good Plan! 


ON’T throw out good equipment! It 
may only be the fault of the agitator. 
Check up on your mixing, blending, dissolv- 
ing or agitating processes and then install 


vats, cisterns or tanks. You'll note the differ- 


T@Write for PATTERSON Catalogs listing the 
complete line of material crushers, grinders, 


mixers, cookers, sifters, filters, ete. Forming 





Machinery Since a 


The Patterson Foundry and Machine Company 











1000 Ton 
PAT IE RSON A , Hydraulic 
Die Press 


PATTERSON Agitators on your kettles, HYDRAULIC EQUIPMENT 


ence immediately ... and the change over We build complete hydraulic plants including pipe, 
can be made quickly and inexpensively. valves, pumps, accumulators, intensifiers, and presses 
for every purpose such as: 


Dehydrating 
Thermo Plastic Moulding 


Blocking and Extruding . 
Oe wie SO Briquetting Compressing and Forming 
< oh Wit Baling Etc. 
Processing 


THE WATSON-STILLMAN CO. 
NEW YORK, 74 West Street 


Richard L. Cawood, President 
EAST LIVERPOOL, OHIO Ges» 
New Vork Philadelphia Chicago Los Angeles 





Clay Forming 

Sagger Moulding 
Moulding and Vulcanizing 
Oil Extracting 

Cocoa Butter Extracting 


Ui 


Write for Catalog 


Chicago — Cleveland — Detroit 
Philadelphia — Richmond — St. Louis 
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a), / . / DUST COLLECTORS SERVE 
Uu lic One PROCESS INDUSTRIES 





ECONOMY OF FLOOR SPACE 
GREATEST RECOVERY of FINES 


MULTICLONES have proven 
so efficient in a spray-dried food 
products plant that no auxiliary 
dust collecting equipment is 
required. 

For application in food product 
installations the MULTICLONE 
can be easily dismantled so that 
all parts are readily accessible 


haere. (CHE limiting factor of the ordinary 
Send Us Dust Samples type of centrifugal collector has been the inability to recover 

We will inform you what recov- . : . ; 

sshen hax tases with Ghee dust particles of small size. Mechanical collection has there- 

MULTICLONE when applied to fore been limited to dusts in which particles have been com- 


your particular processes. Or, paratively large. The MULTICLONE catches a higher per- 


we can set up a testing unit in im ° ‘ 
your plant. Data from suchtests Cemtage of dusts containing smaller particles. With the 


make it possible for us to ap- MULTICLONE, the field of application for mechanical dust 


roximate the performance you e A ‘. . 
° may cuaaad pte ~ aig collection has been greatly widened. Write for illustrated 
MULTICLONE. booklet describing this long Stride in advance of all previous 


types of mechanical recovery devices. 


WESTERN PRECIPITATION COMPANY 


MAIN OFFICES AND 


tasoratories 1016 W. NINTH ST., LOS ANGELES, CALIF. NEW YORK —. aren AVE., 
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Yes! 


MONARCH 
BUILDS ’EM! 


A mixing unit to handle colloidal powders 
must be perfectly dust-tight as well as an 
efiicient mixing mechanism. 





The Mixer shown above is a good example 
of this type of equipment . . . as built by 
Monarch. It was made for Morningstar- 
Nichol, Inc., Hawthorne, N. J., for mixing 
very fine powders. Has motor and V-belt 
drive, special stuffing boxes to keep lubri- 
cants out and powders in the case and other 
special features. Capacity is 5000 Ibs. 


Monarch builds a big line of standard 
equipment. Monarch is prepared also to 
build to meet specific requirements, to 
design and to work with your engineers. 
Consultation will obligate you in no manner. 
Write us. 


SPROUT, WALDRON 
AND COMPANY, INC. 


20 Waldron Street, Muncy, Penna. 














MONARCH PRODUCTS | 


a 
~ 
S 


Roller Mills 

Reels 

Burr Mills 

Attrition Mills 

Crushers 

Cutters 

Packers 

Mixers 

Percentage Feeders 

Material Handling Equipment 


Power Transmission 


= = ; al 











MONARCH 
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GREAT OAKS 


from LITTLE ACORNS 





Size 4 for belt drive; viewed 
in discharging position. 





Size 6 with unit motor drive; viewed 
in operating position. 


Many are the industries of today which 
grew from ideas germinated in the 
Werner & Pfleiderer Laboratory Mixing 
and Kneading Machine. 


Include one of these useful machines in 
your research appropriation for 1931. 


Built in two sizes, working capacity 
4 gal. and 2% gals.; for belt or motor 
drive; packing glands on blade axles; 
jacketed for heating or cooling; air tight 
cover; furnished in corrosion-resisting 
alloys as required. 


BAKER PERKINS CO., INC. 


WERNER & PFLEIDERER DIVISION 


flices : 
Main Office Sales Offices 





NEW YORK 
and Factory: 250 Park Ave. 

CHICAGO 
SAGINAW, r° 2004 Conway Bldg. 
MICHIGAN ‘sam: SAN FRANCISCO 


901 Pacific Bldg. 
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A 15 hp. Side-Angular 

LIGHTNIN Agitator _in- 

stalled in a 30,000 gallon 
tank. 


for 
MIXING 






LARGE 
TANKS 





j 
J 
i 
P| 


For mixing any liquid in any large tank, LIGHTNIN 
Side Angular Agitators will operate better, faster and 
much more economically than any other unit avail- 
able for this purpose. Built for strength and light- 
ness, their simplicity in design requires no new tank 
expense and an absolute minimum of operating cost. 
Their double action mixing efficiency has been ac- 
claimed by production’ managers in 57 lines of 
industry where liquids are mixed, Write for details. 


Fully patented as 
or to method = and 
structure. 
* 


tm 





SMALLER 
TANKS 


LIGHTNIN Portable Mixers are built in all sizes 
and speeds, direct or geared types. Easily moved 
from tank to tank, making every container in 
your plant a complete mixing unit, they bring to 
smaller open or closed tanks the same famous 
double-action mixing efficiency as the LIGHTNIN 
Side Angular Agitator. Write for details. 


ALL SIZES AND SPEEDS 
MIXING EQUIPMENT CO., INC. 


Originators and Largest Manufacturers of Portable Electric Mixers 


1044 Garson Avenue Branch Office and Sales Rooms 
Rochester, New York 229 East 38th St., New York, N. Y. 


PORTABLE 


MIXERS 
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DAY 


Mogul Experimental 


MIXERS 


Interchangeable and 
Reversible Agitators 
A sturdily constructed machine using 


interchangeable and reversible agi- 
tators, thereby simplifying experi- 


Vacuum type 
MDA Mixer, 
Class 8, Working 
Capacity 2} gals. 


Various types of 
agitators, three of 
which are shown 
below, can be 
used in one mixer, 
requiring only a 
short time to 
make the change. 









































mental work on the greatest variety 
of masses, such as_ nitrocellulose 
jellies, battery box compositions, 
and storage battery pastes. 




















The DAY Mogul can be equipped 
with special serrated saddle in the 
mixing tank and serrated agitztors 
for pulping and shredding. 





















Write for descriptive circular CM-3. q 


Tee J. H. Day Company 


Factories and Principal Offices 
CINCINNATI, Oxzzo. 


























Maxecon Mill Perfectecon American 
, Screen Filter 
Air Separator > 






SUUUUCUUCCUCUCLUCCUc 





PUUCULULELCCLCLCULULULUUCCLUCUCL LULU LLL 


for economical pulverizing 


for coarse screening 


KENT MILL COMPANY 


POU LULL LULLLLLLL LLL 


10 Rapelye Street Brooklyn, N.Y. for fine separating 
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The fascinating story 
of a new force in 


INDUSTRY 


—Send for your copy 





Silica Gel is more than 
a material; more than a 
process. It is the means 
of making available to in- 
dustry the long-latent force of Capillary Attraction. 


Even those familiar with some of the usages of 
Silica Gel are amazed as they read of the far flung 
industrial fields in which Silica Gel processes have 
proven short cuts to lower costs or a finer product. 
Interesting accomplishments are listed in the fields 
of Dehydration, Air Conditioning, Refrigeration, 
Refining, Solvent Recovery and Catalysis. 


A request on your business stationery will 


bring you your copy of “The Story of Silica Gel”. 


THE SILICA GEL corporation 


BALTIMORE TRUST BUILDING BALTIMORE, MARYLAND 
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THIS UNIT 
Gy .. Saves You Dollars 
at Every Step! 


Distillation — Evaporation — 
Drying—Grinding and Mixing 
—This single unit Abbé Mill 
performs all five operations. 
Uses less floor space; cuts labor cost; saves time 
and power; speeds production. 


Built to your order, of any suitable acid-resist- 
ing material. Constructed with the accuracy 
of a laboratory-sized unit. Jacketed—will heat 
or cool any material while processing, grinding 
or mixing. May be operated under vacuum or 
pressure. Write for complete details. 









~\ Ball Jar Abbé Engineering Co. 
ABB Pebble Attrition MII I 42 Church St., New York, N. Y. 
— nec aet! Telephone COrtland 7—1115 


Boston Baltimore Philadelphia 
Buffalo Chicago Los Angeles 
Busfield, McLeod, Ltd., Montreal, Canada 












































Germs and Dust - DF C cee” 


Tests made by the U. S. Weather Bureau in St. Louis 
showed 17,600 particles of dust per cu. ft. of air. That 


means an average person inhales in excess of a tablespoon ae offer 
of dust and soot every 24 hours. And that dust often con- 
tains germs of typhoid fever, tuberculosis, influenza, etc., is f more 


proven by tests made in a Boston Hospital, which showed 
nearly 450 living bacteria in 10 liters of air. Prevent danger- accuracy 
ous bacteria from spreading disease by installing Protecto- ‘he 

motor Panel Air Filters in your buildings. he: for 
This filter also prevents dust 
from ruining products and 
saves building owners thou- 
sands of dollars yearly now 
spent to clean paint and re- 
place furnishings, etc. 


mill results in 
laboratory practice 





The Protectomotor positively 

keeps 99-9/10% of the dust and 

soot out of buildings. Its initial 

cost is low and the maintenance 

cost nil, for no oil drains or 

cleaning tanks are required , 

This filter operates about A simple arrangement of removable 

hout cles r and ° . 

can be cleaned in about half a shims makes it easy to control fine- 

m t . anel ritl pur . . ° 
cuum cleaner. ness of grind. One-piece frame gives 


vacuum cleaner 





Write for our catalog extreme sturdiness; the reversible 


STAYNEW FILTER CORP. feature doubles the life of the jaws. 
5 Leighton Ave., Rochester, N. Y. 




















PEGE 0M THE DEN VER FIRECLAYCOMPANY 
REG.U.S. PAT. OFF. meget: ce a : 
Perfect Positive Protection BRANCHES AT SALT LAKE CITY.EL PASO. AND NEW YORK : 
PANEL AIR FILTER 
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STURTEVANT AIR SEPARATORS 


For Producing Products as Fine as 325 Mesh or as Coarse as 50 Mesh—Large or Small Capacities 


“EARNED POPULARITY through PERFORMANCE” 





Do you know what 
Air Separators are doing 
in your industry? 


395 ACTUAL INSTALLATIONS 


ATTEST THE POPULARITY OF THE STURTEVANT SEPARATOR 








Abrasives. Aluminum Diatomaceous Earth Oxides—Zinc, Iron 

Aluminum Foil (to remove paper) Emery, Facings. Glass Ovster Shell Dust 

Barium 99.5% through 200 mesh Feldspar 99% through 325 mesh Phenolphthalein 

Barytes 99.5% - m6. < Fullers Earth 96% és 200“ Phonograph Record Materials 
Bauxite 95% =. ue Gypsum 90% 100 to 99% 200 ° Phosphate Rock 

Borie Acid, Bone Ash Hydrate 99.4% through 350 Pyrites, Pyrolusite 

Calcite, Calcium Sulphite Iron Oxide 99.72% 200“ Sand, Sawdust 

Carbon, Bone Black Kieselguhr, Lime, Lignite Shale 99.6% through 200 mesh 
Cement (106 installations) Limestone 92% through 200 mesh = Siliea 97 % “ 325 
Charcoal 90% through 200 mesh Magnesite, Manganese Slate. Slag. Soap Powder 
Clays 40 mesh to 99.9% “ 300 “ Marble Dust Soda Ash, Sulphur 

Coal, Coke, Copper Ore Ores—Chrome, Iron Oxide Tale, Tobacco Tripoli 
Chrome, Ore, Dolomite Zine Oxide 97% through 325 mes! 


For those not fully acquainted with 
the modern method of obtaining 
products finer than 50 mesh, a 
method that is free of much of the 


Mechanical perfection, uniformity 
of products, large capacities, and 
continuous production are some of 


PRINCIPLES OF} the reasons why 31 Cement Com- 


panies are using 84 “Sturtevants.” 


difficulties encountered with screens, A IR if 


we will send the manuals illustrated. SEEARISN } They are equally popular in the 
ODA Ni 


Lime, Gypsum,Feldspar, Clay, Lime- 
stone, Silica, Abrasive, Facing, Ba- 
rytes, Sawdust, Fertilizer, etc., fields. 


This modern method is termed Air 
Separation. With it hundreds of 
firms are simplifying their screening 
problems amazingly; are largely 
eliminating costly repairs and up- 
keep; are substantially cutting labor 
costs; and are producing with in- 
creased capacities a far more de- 
pendable product than heretofore, 
and this at practically any fineness 
within reason. 


If you have a separation problem 
and you want a dependable, un- 
changing fine product with a proba- 
ble increase of capacity from your 
pulverizers, why not give us such 
data as you can regarding your 
material, the fineness wanted, the 
capacity wanted, ete., ete. Our 
suggestions should be of value. 











STURTEVANT MILL CO. "ni, BOSTON, MASS. 
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PREMIER 


... the simple, compact 


COLLOID MILL 


Floor space is valu- 
able . . . areal rea- 
son for the vertical 
type Premier Col- 


the Premier, a 
single motor fur- 


. a simple, com- 
pact machine that is 
efficient and eco- 
nomical, rapid and 
trouble-free in op- 
eration. 


Let us show how 
Premier Mills can 
save money for you. 





PREMIER MILL 


CORPORATION 
GENEVA, N. Y. 


Offers 
COLLOIDAL SULPHUR 
in any quantity 
2 


Also will process limited 
amounts of material for 
small consumers 


—__—_—_ ——————— 





| 
| 


loid Mill. Also, in | 


nishes all the power | 
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time tried 
and tested 


agitator drives 
for light or 
heavy process 
liquids -- mixing 
= -- blending or 
| real agitation 
a variety of 
models to meet 
hundreds of 
y requirements -- 
-- there’s a 
New ENGLAND 
or “NETT-CO” 
drive for your 

needs 











AGITATION 




















A new and interesting 
manual covering the problems 
of agitation --- Send for it 


NEW ENGLAND 
TANK & TOWER CO. 


EVERETT, MASS. 
30 Church St. -- New York 
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The main mechan- 
fecal features which 
make possible new 
capacities, lower 
costs and drier prod- 
ucts. with liver 
United Top Feed 
Filters: 


Vacuum Filtration 
of coarse products 
without tank or agi- 
tators. 


2 Use of an entirely 
new non - clogging 
filter medium. 


A drum _ construc- 
tion which permits 
the handling of a 
large volume of air. 


The economic ap- 
plication of heat in 
conjunction with 
filtration. 

5 Up to 92% of drum 
cycle continuously 
employed in effec- 
tive filtration. 














AGENTS 
TOKYO 
American Trading Co., Ine. 
MELBOURNE 
Fyvie & Stewart 
HONOLULU 
W. A. Ramsay Co. 
MANILA 
The Edward J. Nell Co. 


STOCKHOLM, SWEDEN 
T. An Tesch 


TIMMINS, QNTARIO 
B. D. Kelly 


HALLE, GERMANY 
Wilhelm Lill 


eae, 
HOLLAND, 
SOERABAJA. moaVA 
Van Lelyveld & Co. 


RECIFE, BRAZIL 
Ayres & Son 


JOHANNESBURG 
E. L. Bateman 


ROCK-BOTTOM 
FILTERING COSTS 


for crystalline 
products 


HE Oliver United .Top Feed 
Filter has these outstanding 
features: 


exceptionally dry cake 
exceptionally high capacities 
entirely automatic and continuous 


Any one of these would mean low costs 
for filtering the products for which the 
Top Feed Filter is ideally adapted— 
non-slimy crystalline, fast-settlingsolids. 


Together they mean rock-bottom costs. 


In writing for further details, tell us 
about your filtering problems. 


———— 


“OLIVER 
‘UNITED FILTERS 





SAN FRANCISCO LONDON, W.C. 1 
Federal Reserve 150 Southampton 
Bank Bldg. Row 
NEW YORK 
33 West 42nd St. +> —s 
CHICAGO Concessionaire, 
565 Washington 63 Ave. des 
Blvd. Champs Elysees 


FACTORIES 
Oakland, Calif., Besiewen, Penns. Peterboro, England 
Cable Address: OLIUNIFILT 
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otherwise tidy plant! 


Minimum Radiation Losses. Heating and refrigeration costs are re- 


duced. A close temperature control is possible with a minimum outlay of 
intermediate heaters or refrigerating equipment. 


A Clean Filter Room. Keep your filter room as clean as your engine 
room—with Vallez Filters. 


What Would These Advantages Mean to You? If closed operation 

would mean greater safety and new standards of economy for your filter 

station, you ought to investigate the Vallez Filter thoroughly. 
Furthermore, closed operation is but one of the many exclusive efficiency 


features of this superior filter: Uniform cake formation—resulting in 
highest washing efficiency, dry discharge, high filtration rates, uniform 
brilliancy of filtrate . 


a Valiez Filter engineer. 


OSLIN-BIRMINGHAM MFG. CO., Inc. 
irmingham, Alabama, and Harvey, Illinois 
82 Beaver Street, New York City 


Have a filter room in keeping with your 


Savings in Labor. One man for 3 to 8 Vallez Filters (depending on 
= service); always a minimum of labor. 


. are others. Write for literature or the call of 


SWENSON EVAPORATOR COMPANY 


Harvey, Illinois (Chicago Suburb) 
Address Inquiries to Harvey or New York Offices, Please 
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Our Combined 
Facilities.... 


UNIAN 


ing chemical machinery. With 
our recent association, the Whit- 
ing Corporation, of which the 
Swenson Evaporator Company 


is a subsidiary, and the Goslin- 
Birmingham Company, 


three 





large, completely equipped, 
modern plants are combined. 
The combined personnel of these 
organizations gives a very com- 


plete, diversified, and inventive 


chemical engineering and equip- 
ment service. 
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THIS COUPON &4& 
makes it easy for you 
to tell us about the wire 
cloth items in which 
you are interested, 


the catalog that 

every chemist 

should keep 
handy. 





This is NOT a bulky space-consuming catalog. It is 
only 6” by 93” by 3” thick. Yet it contains all the 
information any chemist needs on wire cloth. It tells 
how to select, order, and test wire cloth and why it pays 
to buy the highest grade. It tells in detail how to be 
certain that you are getting the highest grade. 


Fill in, Tear off, and Mail this Coupon 


Quality wire cloth has been our specialty for more than 
50 years. We are now making the world’s finest—400 
mesh—160,000 square openings per square inch. Our 
wire cloth is made of all malleable metals for every 
chemical purpose, of monel metal, aluminum, brass, 
copper, bronze, phosphor bronze, nickel, steel, man- 
ganese steel, stainless steel, silver, gold, platinum, 
nickel chromium, tinned metals and special alloys. All 
meshes. All weaves. All lengths. All widths. We carry 
an exceptionally large stock which enables us to-deliver 
promptly. 


Newark Wire Cloth Company 


350-364 Verona Ave., Newark, N. J. 


Branch Office: 66 Hamilton St., Cambridge, Mass. 











Newark Wire Cloth Co. 
350-364 Verona Ave., 
Newark, N. J. 


Without obligating us in 
any way please send a copy 
of your Catalog No. 26. We 
are interested in the follow- 
ing: 


The “Newark” Cornerless 
Testing Sieve; 

The finest wire cloth in 
the world —400 mesh — 
160,000 square openings 
per sq. in.; 


“Newark” Metallic Filter 
Cloth; 


[) Gasketed Metallic Filter 
Cloth ; 


{_] Double Crimped Heavy 
Steel Wire Screen; 


{_} Steel Wire Cloth; 
Bran Duster Wire Cloth; 


[] Tinned Milled Screen 
Cloth ; 


Brass, Copper and Bronze 
Cloth ; 


_] Market Grade Brass and 
Copper Wire Cloth; 


Extra Fine Phosphor 
Bronze Wire Cloth; 


Foundry Riddles; 


Dipping Baskets; 


| 


Renewable Bottom 
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Not in this 
cement 
lant of the 
nternational 
Portland 
Cement Co., at 
Birmingham, 
Alabama. 
A NORBLO Dust Recovering System is the reason. It 
collects cement dust al! along the manufacturing line, send- 
ing it to recovery hoppers. 
There’s no dust in the air to create a health hazard and 
impair equipment. Working conditions are ideal—and 
appreciable savings follow the recovery of the product. 


A NORBLO System offers you the solution to your dust 


control problem. Your request for details incurs no 
obligation. 


What! ees No Dust 


in a Cement Plant? 

















The Northern Blower Co. 


Cleveland, Ohio 








RKEENS 


woven specially 


for t@e 708. ...: 


The efficiency of Cleveland Screens isn’t 
accidental. 








The reason—each screen is made of the 
right metal and correct weave for the job 
to be done. There’s nothing makeshift 
about them. 






A trial of Cleveland woven screens on that 
screening operation that is running up costs 
will show you the difference. 





Tell us your screening problems. 


TheCleveland Wire Cloth& Mfg.Co. 


3574 East 78th Street, Cleveland, Ohio 





















































































































































20x20 mesh—.018 wire 















Rolled Slot 






%-in. opening 3/16-in. wire 
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Turbo-Mixers are adapted 
to all mixing operations. 
The action of the Sim- 
plex and Triplex Types 
is illustrated herewith. 
A Turbo-Mixing Unit, 
consisting of a Duplex 
Impeller and Curved De- 
flecting Blade Ring, is 
shown below. 





TURBO-MIXER 












HE new book on Turbo-Equip- 

ment is designed to present for 

the first time in print, the newest 
ideas on processes such as mixing, 
agitation, heat transfer, gas absorp- 
tion. 


The ideas discussed have been 
thoroughly tested in the laboratory 
and in many of America’s best known 
plants. 


Every engineer and executive will find 
this book at least thought stimulating, 
probably of direct value, possibly the 
key to major economies. 


A copy will be sent gladly and 
promptly on request. 





CORPORATION 





TRADE MARK 


ROOM 804, 250 EAST 4382 STREET, NEW YORK, N. Y. 


FACTORY AT HUDSON, N. Y. 


G 4026 
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SARGENT’S ELECTRIC DRYING OVEN 


(PATENTED) 


NEW MODEL 


We are pleased to announce a new and much improved model ot 
Sargent’s Electric Constant Temperature Drying Oven. While all the 
patented features have been retained many changes of a manufacturing 
character, tending to better performance, have been made. 

The oven is supported in a monel metal frame in place of brass, and 


the door is made of two embossed monel metal plates filled with an 
insulation core of asbestos. 



























The shelves are made of flat sheet metal with square perforations, 
making it much easier to introduce small vessels such as crucibles 
without fear of upsetting. 

The heating units are of the same type as before, but are differently 
arranged, permitting a less interrupted passage of the heat units. 

The pioneer in the field of low priced ovens where the highest accuracy 
is not required, this oven has maintained its popularity through many 
years of demand and use, and in its improved form should meet with 
a greatly increased patronage. 

The oven is made almost entirely of monel metal and asbestos, and the 
heating units are of Chromel “A” Alloy. 

Descriptive circular on application. 

Advise voltage when ordering. 


PRICE: Complete with thermometer, cord and plug for 
attaching to ordinary lamp socket................ $35.00 














suenennenennt 


How far have we come—and where are ne going ? 


The Eighth Annual Review and Progress Number of Chem. & Met.—the 
January issue—will cover the achievements of the past year, and attempt 
to show whither we are tending at the present. The theme of this issue 
will be “Inter Commodity Competition” and will deal with such problems 
as the struggle between synthetic and natural sodium nitrates, the competi- 
tion between solid carbon dioxide and ice and other forms of this compe- 
tion. The reader interest aroused by these subjects offers the commodity man- 
ufacturer a wonderful opportunity to tell his story to a receptive audience. 





coneeaaaaaceiatennt 
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BRAUN Electrolytic Cabinets 


Will simplify and speed up your electrolytic determinations. 


Used by many firms, both large and small, who use copper, lead and 
other metallics in the manufacturing of their products. Some of these 
firms have had the same Cabinets in constant operation for over 15 
years. 

These Cabinets are substantially built—service being the first con- 
sideration. For protection from acid fumes the ammeter, switches 


and operating parts are enclosed im the Cabinet. 
Made in three sizes: 2, 4 and 6 units. Each unit aagee for stationary cathodes 
and revolving anodes 


Write us for more details—we will gladly send you descriptive literature. 


BRAUN CORPORATION, LTD. 


San Francisco House 363 New High Street 
Braun-Knecht-Heimann-Co., Ltd. Les Angeles, California 
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PLATINUM IS MORE 
EFFICIENT AND 
MORE ECONOMICAL 
FOR CONTACT MASS 
CATALYSTS 


CENTURY has passed since Peregrine Phillips obtained his 
A patent for “certain improvements in manufacturing sul- 
phuric acid.” His was the first attempt to employ the cata- 
lytic action of platinum upon a mixture of SO, and air on a 
commercial pe for the purpose stated in his application. 
Through many trials and many vicissitudes, the precise methods 
of modern manufacture have been evolved, yet with all the 
changes that have come about and numerous attempts to intro- 
duce other catalysts, platinum still is the most reliable, the most 
efficient and the most economical material for the contact mass 
process. 

Substitutes are offered, the arguments advanced in their favor 
being inertness of the mass to poisoning and greater cheapness. 
Practically, while laboratory experiment can be made to prove 
platinum subject to poisoning, the actual occurrence of such a 
thing under working conditions, is very rare indeed. Sulphuric 
acid plants, using platinum mass catalysts, operate year in and 
year out without any trouble from this cause. 

Platinum can handle a richer mixture of SO, and air than can 
these substitutes. Specifically, carefully kept data proves that 
while platinum easily takes care of a 10 per cent mixture, 8.5 per 
cent is too rich for the substitutes, gas being taken from the same 
source. The rating is 15 per cent lower with, of course, a corre- 
sponding advance in costs. 

Besides this, the investment in platinum is actually less than the 
amount required for the substitutes, the promoters of which usu- 
ally charge a license fee in one form or another. Then, 90 per 
cent of the platinum in the mass can be recovered at market 
prices. There is no salvage where substitutes are used. 

We shall be glad to go into the matter in even more detail, 
if you wish. 





BAKER & CO., INC. 
54 Austin Street, Newark, N. J. 


San Francisco Chicago 
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B Ba L Mctallagrenhhte Equipment 


Improved Quality 
through Laboratory 
Control » » 


LEADING executives everywhere 
are increasingly coming to the reali- 
zation that control—by laboratory 
equipment—is essential to the pro- 
duction of a uniformly high grade 
product. 


Bausch & Lomb Metallographic 
Equipment, with sufficient magnifi- 
cations for any practical purpose, 
is without doubt the most complete 
and satisfactory equipment for mi- 
croscopical observation and pho- 
tography of metal or other opaque 
objects. 


Outstanding features of the design 
of this equipment are: 


1. Permanent alignment of micro- 
scope and illuminating unit— 
saving much time in operation. 


2. Construction which entirely pre- 
vents change of focus regard- 
less of weight of specimen. 


3. Microscope design 
which eliminates 
relative vibrations 
of specimen and 
optical parts. 


Write for complete in- 
formation on the many 
advantages of this 
equipment. 





BAUSCH & LOMB OPTICAL CO. 
605 St. Paul Street, Rochester, New York 
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New! A Complete Guide 
to Every Color and Hue... 


Just as the English dictionary records words and their meanings 
according to their accepted usage, this color dictionary is a record 
of colors and the particular color sensations they identify, as 
established by color names. The names in this dictionary are not 
any one man’s choice—they are based on general usage. Each name 
represents the color which has been averaged from a study of in- 
numerable samples, and from the entire literature of the subject. 


Dictionary of Color 


By A. MAERZ 


Director, American Color Research Laboratory 


and M. REA PAUL 
Consulting Colorist, Research Laboratories, National Lead Company 


207 pages, 9x12, 56 pages of colors, $12.00 postpaid. 


Although there are more than 7000 colors presented in this diction- 
ary, any shade or hue can be immediately located for matching. 
The colors are grouped in eight main divisions of the spectrum, 
including the purples. Each division is given a number of pages to 
iteelf—the first page in full purity: the succeeding pages with 
additional amounts of gray until the colors approach black. 


Order of the colors— 


The colors follow the regular spectrum order. Red, orange, yellow. 
green, blue, violet, and through purple back to red, each group 

grading towards black. The right hand pages present the colors— 
the left- hand pages the names of the colors and other explanatory 


notes. 
Order feature included— 


The dictionary gives a complete index of color names so far as it 
has been possible to record them. There is a table showing the 
frequency of use of the principal color names—a comparison table 
showing the pi color names in several languages—and 
spectroscopic and photometric measurements of various colors. 


No labor or expense has been spared in publishing this work. The 
inks used in this book were especially made for it, and are per- 
manent, both to light and other influences. The colors are of the 
highest purity and brilliancy of hue, matching the best coal tar 
oe = silk. They may be exposed to the light without any fear 
°o ng. 


Examine this book for 10 days—free. 


If you are a chemist or colorist engaged in the paint, textile, ceramic 
or allied industries, you will find this Dictionary of inestimable 
value wherever the matching of colors is important. To acquaint 
yourself with this Dictionary you are invited to take advantage of 
the 10 days’ free examination. See this book—use it for 10 days. 
Then decide if it isn't worth a lot more than its purchase price to 
you. 


Fill in and mail this coupon—now. 






Sor 


SeY.- -  e e 





FREE EXAMINATION COUPON 








McGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York. 
You may send me on 10 days’ approval Maerz & Paul's DICTIONARY 4 
COLOR, $12.00 net, postpaid. I agree to remit for the book or to return 


postpaid within 10 days of receipt. (To secure book on approval write plainly 
and fill in all lines.) 


Home Address 


Name of Company 


(Books sent on approval to retail purchasers In U. S. and Canada only.) 








==—__Ov—X“—=—_=&={=[_—== 
Makers of Orthogon Eyeglass Lenses for Better Vision 





M. 12-30 
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Ta NKS with constant-temperature controls 





—built any size or form desired... 


HERE temperature variations are troublesome in any chemical or physical process carried on in 
a tank or bath—use a Freas tank with constant-temperature controls—you will thus entirely 


eliminate this perverse variable; improve the uniformity of your product; and save consider- 
able time and expense. 


Freas tanks are especially designed to hold a liquid, usually water or oil, which is electrically heated, 
and its temperature automatically held constant, at any selected value, by a very accurate thermostatic 
control. 


They are made practically any size or shape desired; operating with various degrees of precision, 
as requirements dictate, from 0.5°C to 0.002°C; with temperature ranges from below room heat to 
100° C and above. For example, the tank illustrated was expressly built 82” long 33’ wide 17’’ working 
depth, with an operating temperature range from go to 115° F, and an accuracy of control within 1° F. 


These constant-temperature tanks are thoroughly dependable, and perform their service function 
satisfactorily regardless of room temperature fluctuations or lack of supervisory attention—holding a 
definite, constant temperature, accurately, for any period of time. 


If you have a problem requiring equipment of this character—write us for a quotation on your speci- 
fications, or for recommendations based on our experience with problems of a similar nature. 


F 


EAS 


{ ELECTRIC HEAT AUTOMATICALLY CONTROLLED 


FREAS THERMO-ELECTRIC COMPANY 











pele Cums Designing Engineers & Manufacturers incubators 
Forms Ouse 1209 SOUTH GROVE STREET Water Baths 


Aging Ovens 


beter _ _Thermostats 
Revoloing She} Oven IRVINGTON, N. J. resent 


Temperature Controls 
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Ihe most rapid and economic electric furnaces for the production of gray 
and malleable irons, carbon and alloy steels. Special furnaces for ferro- 
alloys, carbide, etc. 


Built in standard sizes from 50 pounds up to 50 tons capacity. 
Now about 250 "LECTROMELTS in regular operation. 


Write for Descriptive Literature. 


MANUFACTURED BY 


PITTSBURGH ELECTRIC FURNACE CORPORATION 
P. O. Box 1125 PITTSBURGH, PA. 
A TYPICAL ‘"LECTROMELT INSTALLATION WORLD’S LARGEST MANUFACTURERS OF ELECTRIC FURNACES EXCLUSIVELY 
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He dashed from the hotel into the street. and 





signalled a passing taxi. Fifteen minutes to go 


ELECTRIC 
FURNACES 


HOT PLATES 


FOR THE 


LABORATORY 


-he could just make it.—-‘Hurry—driver!” 
Interminable waits for red lights—congested 
traffic—confusion at the pier entrance. 
Finally, sixteen minutes after he started, he 
arrived at the pier—BUT, he missed the boat! 










Get your January copy ready NOW, because 


we close on time, we make up on schedule. 


EVi DUTY ELECTRIC CO. 


/ALWAUKEE, WIS. and we go to press on the hour. With so 


many others coming along, we must steam 


out of port on schedule, and we don't want 





you to miss the boat! 


1/ 


CATALOG SO < = 
SENT ON REQUEST 
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FR specity S&K Water Jet Vacuum Pumps 
— for chemical laboratories 


Pressure water is used as the operating medium. The high 





=p 


velocity jet entrains air and gases and produces high vacuum. 
The “University” illustrated is chromium plated and operates without seal 
on discharge end. 
CHUTTE Bulletin 4-P gives complete information 
GRTINC 1190 Thompson St., PHILADELPHIA, PA. 


See our Air Pump ad on page 96. 
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IS IT LIME? 
OR CEMENT? 


ULCAN has been building machinery and equipment 

for the cement and lime industry for more than half a 
century. Some of the first rotary kilns used in this country 
for the production of Portland cement were products of the 
Vulcan plant. 


Vulcan has kept pace with developments in this industry 
has in fact helped set the al Vulcan experience and skill 
and knowledge are available, to help with the development 
and design of equipment for your purposes—to supply stand- 
ard machinery for usual processing operations and to build 
special equipment for unusual requirements. 


There's a new Vulcan Kiln Catalog. 


Have you had your copy? 


VULCAN IRON WORKS 


WILKES-BARRE, PA. 


LLG LAIN] ws 








‘KKIENS 
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Newest design 
of kiln for 
Portland Ceme 








VULCAN 
PRODUCTS 


Hoists, 


Electric and Steam 


Locomotives 
Steam, Gasoline, 
Electric 


Rotary Kilns, 


Mine Ventilating Fans 


Cages and Skips 
Sheave Wheels 
Coal Crushers 
Gray Iron Castings 


Open Hearth Steel 
Castings 

Gears, Moulded and 
Cut Teeth 

Special Machinery 


Dryers, 
Coolers and Roasters 
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McDanel 
Refractory Pyrometer Tubes 
and Protection Tubes 


Years of experience in the refractory porcelain 
business plus a large number of tests of actual 
ration assure you that McDanel Products are 
right in every respect. In these tests, McDanel 
Tubes have proven to be far superior to various 
other makes. It will pay all pyrometer users to 
specify McDanel Tubes with their instruments or 
next replacement order from their instrument 
makers. 
We have also developed a very suc- 
cessful combustion tube for carbon 
determination which has met with 
marked success. 


McDanel Refractory 
Porcelain Co. 


Beaver Falls, Pa. 
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McDanel Products. 





Write for complete information on 


THIS NEW MANUAL OF MODERN 
LIQUID PROCESSING 






YOURS 
FOR THE ASKING 






This new, ll manual of cost-saving, profit- 

making liquid processing methods should be in the 

hands of every executive supervising liquid pro- 
cesses. Write for your copy today. 


ALSOP ENGINEERING CORP. 


39 WEST 6oth STREET NEW YORK CITY 

















Bearing the Dixon Name 


Assay Crucibles Wonder Cupels 
Scorifiers Muffles 


DIXON-MADE 


There are none better for your metallurgi- 
cal laboratory. DIXON experience in the 
manufacture of metallurgical graphite and 
clay products dates back nearly a century. 
Because of this, experience takes the place 
of guesswork and the DIXON name on 
metallurgical clay and graphite goods is 
your guarantee. 


Let your next order of crucibles, 
cu scorifiers, » be 
DIXON-MADE. Write for Book- 
let No. 141-A. 


Joseph Dixon Crucible Co 
Jersey City, New Jersey 














’ 

* 
Why not have a little coupon 
clipping in the good 


old fashioned manner? 


When the April issue reaches you in 
the middle of June, after going over a 
long route list, and you find that one 
or two articles have been clipped— 
isn’t that enough to spoil a beautiful 
day? But when your own particular 
copy is placed on your desk promptly 
every month, and all in one piece,— 
ain’t it a gr-r-and and glorious feelin’? 
Clip the old coupon below and find 


out for yourself. 


wvwvvvvvvvvvvVvVvVvVvVvy 





Chemical & ¥ ye Engineering, 
Tenth Avenue at 36th Street, New York City. 


Gentlemen: Please send me Chem. & Met. for one year. I will send you a 
check for $3.00 when I receive your bill 
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OF 
SPECIAL INTEREST 
TO EVERY USER OF PLATINUM 
AND THE OTHER PRECIOUS 





METALS 


is the connection recently formed by 
J. Bishop and Company Platinum 
Works, Johnson Matthey & Company, 
Inc., of New York City and Johnson 
Matthey & Co., Ltd., of London, 
Engiand. 


This afhliation brings together the two 
oldest platinum refining and manufac- 
turing companies in their respective 
countries. 


J. Bishop & Company Platinum Works 
will have at their command not only 
the technical experience of Johnson 
Matthey & Company, Ltd., but will 
also be in a position to supply the 
platinum metals in unlimited quantities 
to the various trades and professions. 


Under this arrangement J. Bishop & 
Company Platinum Works will con- 
tinue to manufacture its long established 


line o platinum apparatus for the 
laboratory as well as ammonia oxidation 
gauzes, spinerets and thermocouples. 
Its later developments cf Tantalum 
specialties, and stainless steel tubing 
will be augmented by several new lines 
to be introduced by Johnson Matthey 
& Company, Ltd., from time to time. 


The accumulated technical and manu- 
facturing experience of these companies 
is available to those who use the 
precious metals in any form whatso- 
ever. Problems of a specific nature will 
be turned over to the Research Depart- 
ment for investigation and development. 


Large stocks of standard forms of 
laboratory ware are carried ready for 
immediate shipment. 


We continue to solicit your inquiries 
and orders. 


J. BISHOP é-CO. 
PLATINUM WORKS 


Specialists in Platinum Metals Since 1842 


MALVERN PENNA. 
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. 


We Wish You 


a 
Merry Christmas 
and a 
Prosperous New Year 


THE EARLE GEAR &? MACHINE CO. 
4721 Stenton Avenue 
Philadelphia, Pa. 
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The set of Master Specifications herewith 
is the result of an effort to bring to you 
concise and reliable information on the 
subject of iron and steel paint protection. 
Its object also is to further advance the 
recognized claims of merit for flake silica- 
graphite paints in the submission of pertinent 
facts gathered in the century old career of the 
Joseph Dixon Crucible Company. 


ee, 
An / 


‘ RED LEAD GRAPHITE PRIMER 

qo BROT WoMiNUM It is designed to simplify the problem of paint 
selection and to assist the engineer and main- 
tenance man in a dependable way. 


We confidently feel your filing cabinet will 
welcome it as a “member in good sianding.” 





Requests for the 
P ) Master Specifica- Ask for Master Specification No. 243-BI. 
“ . tions will be met 
promptly. If two copies are Paint Sales Division 
required please so stipulate. JOSEPH DIXON CRUCIBLE COMPANY 
Jersey City D N New Jersey 


Established 1827 
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PULMONARY 
AILMENTS 


in all branches of industry 
can be better controlled by the use of 


WILLSON BAG RESPIRATOR —Type B 


In this day and age it is not necessary for the workman at any trade, 
because of lack of suitable protective equipment, to perform certain 
operations at the risk of life or health. As improved methods of pro- 
duction cause new or increased hazards, protective devices to suit 
specific needs are immediately devised and made available. 


There are many operations necessarily in atmospheres of dry dust such 
as in the mixing rooms of ceramic plants, where control of dusty 
material in bulk is not possible. For these conditions adequate pro- 
tection is found in the Willson Bag Respirator. Outstanding among 
its advantages are higher resistance to dust; greater breathing area and 
genuine comfort to the wearer. 


No part touches the face except the soft bag filter which completely 
encloses the anatomically-shaped rubber form . . . full freedom of 
vision is allowed and eye glasses or safety goggles can be worn . . . 
there is no interference with speech and the large area of breathing 
space permits free, easy breathing. . . . . All parts are replaceable 
without tools; the bag filter is washable and can be used many times. 


Price with one extra filter, $2.00, f.0.b. Additional filters packed three 
to a box $1.00 per box f.0.b. shipping point. 


WILLSON PRODUCTS Inc. 
READING, PENNSYLVANIA 











The RICHARDSON 
Sacking Scale 


for dusty, granular and powdered 
materials 


No longer is it necessary for a man to eat the material 
he is sacking because of the dust in the atmosphere. The 
Richardson Enclosed Type Sacking Scale confines the 
dust, within the scale and makes for a clean-working 
installation. 


All operating levers are arranged on the outside of the 
dustproof casing and are therefore free from dust and 
easily reached for examination, replacement or adjust- 
ment when necessary. This freedom from dust prevents 
clogging and sticking of parts and insures longer life of 
the entire machine. 





Suitable for weighing all granular and powdered materials 
such as soda ash, cement, fertilizers, fuller’s earth, borax, castor 
pomace, clays, nitrates, potash, sulphur, feeds, meals, butt dust, 
flake graphite, tankage, etc., etc. 


ADV ANT AGES: 


Saving of time—A Richardson Sacking Scale 
operates at from 2 to 6 or more sacks per minute, 
depending on the nature of material being 
handled and the quantity being weighed. 


Saving of Labor—With the Richardson Sacking 
Scale one man can sack as much material as 2 or 
3 men can with ordinary hand weighing system. 
In one plant, as many as 4 men were eliminated 
by the installation of one Richardson Sacking 
Scale. 


Increased Profits—Because of the minimum 
amount of time and labor needed, the Richardson 
Sacking Scale earns its cost the first year, and 
this means added profits in its continued operation. 


Satisfied Customers—The accuracy of the Richard- 
son Sacking Scale is guaranteed to be within }4 
of 1% and you do not shortweight your cus- 
tomers. Neither do you give away material, thus 
saving additional money to be added to profits. 


Invest in a Richardson now. An automatic sacking scale is not 
a luxury but a downright necessity if you are looking forward 
to reduced costs and increased profits. 


Richardson Scale Company 


Clifton, New Jersey 
NEW YORK BOSTON PHILADELPHIA PITTSBURGH 
CHICAGO ATLANTA GULFPORT MINNEAPOLIS 
LOS ANGELES OMAHA WICHITA 
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‘TEMPERATURE CONTROL 











IS OF 
FIRST IMPORTANCE 
IN MAKING 


TEMPERATURE-RESISTING 





ALLOYS 






Approximately ten million In case-hardening, anneal- 
dollars are invested in high- ing and all kinds of heat 
chromium steels alone by the treating, Tycos Automatic 
process industries. The total Temperature Control is rec. 


cost of alloys now in use is  ommendéd and used. 
enormous. 


Tycos Indicating Pyrometers rhe other side of the story 
zre used extensively for accu- finds Tycos Temperature and 
rate knowledge of furnace Pressure Instruments _safe- 
temperatures during the im- guarding those alloys by show- 
portant process of alloy man- ing true conditions in opera- 
ufacture. Temperature con-_ tion. 


trol at this stage is This one field is 
imperative. Tycos representative of 
accuracy contributes . OQ AY Tycos acceptance in 
to the quality of the every process indus- 
product. e try. 


laylor /nstrument Companies 
ROCHESTER, N. Y., U. S. A. 


Canadian Plant, Tycos Building, Toronto, Canada 


New York Philadelphia Los Angeles St. Louis Detroit 
Chicago Pittsburgh Indianapolis Cincinnati Atlanta 
Boston Cleveland San Francisco Tulsa Minneapolis 










Wanufacturing Distributors in Great Britain: Short & Mason Ltd., London 
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Fractionating tower for an oil refinery loaded 
on cars ready for shipment from our Bir- 
mingham, Ala., plant. This tower is 11 ft. dia. 
and 87 ft. 3 in. long and weighs 230,000 Ibs. 


ray . 


’ VE will appreciate the opportunity of 
quoting you our price on all steel tanks and 


Center: Water separator drum 3 ft. 6 in. dia. steel plate work equipment you contemplate 


by 8 fi. 10 in. long. Below: Show view of : . , ‘ 
fractionating tower 8 ft. 4 in. dia. and 41 installing. We are equipped to fabricate 


ft. 2 in. long. special plate equipment to your designs or 
to prepare designs from your specifications. 
Strategically located fabrication facilities 
enable us to furnish this type of work 
promptly for any location. Address our 
nearest office. 


CHICAGO BRIDGE 
AND IRON WORKS 





CRONIN, 00 4edscennawenae 2124 Old Colony Bldg. 
SS See 3118 Hudson Terminal Bldg. 
NES 0s «65 weee ese 2220 Midland Bank Bldg. 
SN a6 Sh 0.00 onde enceene 3305 Magnolia Bldg. 
Birmingham.......... 1510 Fiftieth Street North 





eh END. » cveenseesecoun 1022 Rialto Bldg. 


Plants at: CHICAGO, ILL. 
GREENVILLE, PA. 
BIRMINGHAM, ALA. 
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ALEXANDER dreamed of empire and con- 
quered the Orient. Czsar pushed his 
legions to the misty edge of the North, 
and claimed the world for Rome. The 
ships of Columbus cruised the coasts of 
unknown continents and Magellan car- 
ried his nation’s flag around the globe. 

But no empire of conquest or dis- 
covery has ever reached as vast an area 
of the earth’s surface as the far-flung 
student organization of the Interna- 
tional Correspondence Schools — the 
Empire of the Lamp. 

Not only has this great institution 
extended its service to more than three 
and a quarter million students in the 
United States and Canada; in forty 
other countries, all over the world, more 
than half a million men have enrolled 
for home instruction with the I. C.S. 
It is said of the British Empire that the 





sun never sets on its dominions. And 
equally true is the statement that the 
study lamps of I.C.S. students are 
never dimmed. Somewhere they burn 
always, lighting the way to achievement. 

In Shanghai a young Chinese bends 
above his engineering paper. “The sup- 
porting strength of a concrete beam 

.” he writes. And ten years hence he 
will be a builder of the new China. 

In Melbourne a clerk is studying 
salesmanship, and in Madrid an im- 
porter is learning English. All up and 
down the world and on the high seas, 
through every hour of the twenty-four, 
men are at work beneath the lamp. 

There are over 260,000 I.C.S. stu- 
dents in Great Britain and Ireland. 
Nearly 150,000 have joined the Schools 
in Latin America, and the number in- 
creases swiftly year by year. The little 


country of Colombia alone furnished a 
total of 1500 new enrolments in the 
year 1928. 

Branch offices of the I. C. S. are main- 
tained in many foreign capitals, and 
they have proved of great help to am- 
bitious students. In the London Office 
alone, two hundred and fifty people are 
employed. 

The International Correspondence 
Schools have more than justified their 
name. They have become a major in- 
fluence in world affairs; a student broth- 
erhood that knows no boundaries of race 
or fiag. They present, today, an educa- 
tional service as far-reaching as the 
mails, and as enduring as Man’s desire 
for knowledge. 

If you wish to know more about the 
work of the I. C. S., write for the book 
let, “The Business of Building Men.” 


INTERNATIONAL CORRESPONDENCE 


FOUNDED /89/ 
SCRANTON, PENNSYLVANIA 


SCHOOLS 
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MEMBER, NATIONAL 
HOME STUDY COUNCIL 
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SEARCHLIGHT SECTION 


ENGINEER, office assistant in new department 
large corporation co-ordinating research 
technical sales and service Initiative, 
ability to use technical knowledge especially 
mathematics and physical chemistry as tool 
problems, and adaptability to varying 
mands of position essential requirements 
tion west, salary moderate, ultimate prospects 
excellent Desire man with research qualifica- 
but preference and ability for commercial 
Give full detaile and recent photograph 
P-705, Chemical and Metallurgical Engineering, 


with 


new 


tions 
work 














+ 


EMPLOYMENT : Business: OPPORTUNITIES : eauipment— used or SPECIAL 


UNDISPLAYED—RATE PER WORD 
Positions Wanted, 5 cents a word, minimum 

$1.00 an insertion, payable in advance. 
Positions Vacant and all other classifica- 

tions, excepting Equipment, 10 cents a 


word, minimum charge $2.00. 


Proposals, 40 cents a line an insertion. 


INFORMATION: 


Box Numbers in care of our New York, 
Chicago or San Francisco offices count 
10 words additional in undisplayed ads. 


Discount of 10% if full payment is made in 
Advance for four consecutive insertions of 
undisplayed ads (not including proposals) . 


DISPLAYED—RATE PER INCH: 
- $6.00 


BR MEM cccccccccccccces 
SB OD B PRG. coccccceces 5.75 an inch 


An advertising inch is measured vertically 


on one column, 3 columns—30 inches— 





to a page. &M. 
$ 





POSITIONS VACANT 


520 No. Michigan Ave., Chicago, I 


NEW organization requires part time services 
research chemist, preferably Ph.D., with 
experience in alkali, cleaning material, or elec- 
tro-plating field State experience present 
connections, time available, etc P-704, Chemi- 
and Metallurgical Engineering, 520 


of 


eal 


Michigan Ave., Chicago, Ill 





TINNING department foreman wanted Man 


preferably about 35 years of age, with chemi 
cal experience One who has had experience 
pickling and tinning steel parts Must have 
executive ability Write Mr. C. Goebler, Supt., 


The De Laval Separator Co., Poughkeepsie, N. Y 


AMERICAN Engineers Service, Harrisburg, Pa 
Require for employment proposals qualifica 
data covering moderate salaried situations 


tions 


EMPLOYMENT AGENCY 


in research, analytical, physical, chemical 


velopment, operations, maintenance; steel sales 





When General Managers. Works 
Managers, Factory Managers, Indus- 
trial Engineers, Directors of Re- 
search, Chief Engineers, Comptrol- 
lers, Treasurers and other 
important men in the chemical in 
dustries can be better served in 
making new connections than they 
have been for twelve (12) years by 
us, this organization will be 
selected for the task. Individual, 
Confidential. The thousands of men 
of large earnings we have served 
and the business men they met and 
are happily associated with will say 
you can profitably entrust the job 
of finding your opportunity to us. 
NOT AN EMPLOYMENT AGENCY. 


JACOB PENN, INC. 
Established in 1919 
535 Fifth Avenue, cor. 44th St., 
New York City 


Loca- 





seenneneenneeneenens 





(F you are qualified for position between 

$2.500 and $25.000, and are receptive te 
negotiations for new connection, your response 
to this announcement is 
signed provides a thoroughly organized service 
established twenty years ago, 
fidential preliminaries, 


in our agreement. 
for description of service. 
60 Main Street. Buffalo. N. Y. 


ABLE chemical engineering executive, thirteen 

years’ research and managerial experience: 
electro-chemistry, electric-furnace, fur 
dyeing, technical sales: age 33, single Capable 
taking complete charge medium sized plant, 
desires managerial, executive or technical sales 
position PW-702, Chemical and Metallurgical 
Engineering, Tenth Ave. at 36th St.. New York 


chemicals 


ol 


CHEMICAL and metallurgical engineer, college 

graduate: four years’ experience in roastin 
and sintering sulfide ores and operating acid 
plants off roaster and copper blast furnace 
gas. PW-706, Chemical and Metallurgical En 
gineering, 520 No. Michigan Ave., Chicago, Il 


PRACTICAL young man, 22, with college 

training in the fundamentals of chemistry 
analysis and industrial chemistry 
wants start in chemical plant or laboratory 
Special interest electro-chemistry and hydro 
genation of oils Has ability and determina 
tion. PW-712, Chemical and Metallurgical En 


chemical 


EMPLOYMENT SERVICE 


POSITIONS WANTED 











POSITION WANTED 








gineering, Tenth Ave. at 36th St.. New York 


invited. The under 


to conduct con- 
and assist the qualified 
man in locating the particular position he 
jesires. Not a registration bureau. Retaining 
fee protected by refund provision, as stipulated 
Send name and address onl: 
Bixby. Inc. 


CHEMICAL engineer, age 25, three years’ di- 

versified experience in development and re- 
search work. Employed, but desire change: prefer 
operating or development work with future. 
PW-707. Chemical and Metallurgical Engineer- 
ing, Tenth Ave. at 36th St.. New York. 





CHEMIST. thoroughly experienced in the de- 

velopment and production of hot and cold 
molded plastic compositions, desires connection. 
PW-703, Chemical and Metallurgical Engineer- 
ing, Tenth Ave. at 36th St.. New York. 








GERMAN, many years of experience in the 
metallurgical industry, especially experienced 
in the manufacture of oxide of antimony and 
zine-white from metals and ores, as well as of 
oxide of zine from metal and residues, desires 
suitable position Address reply to V. Z., 2603 
Rudolf Mosse, Inc., Graybar Bldg.. New York 
City, New York 
PHOSPHATE chemical engineer, 11 years 
sodium phosphate, operating foreman, chief 
chemist, research, development. Record paying 
improvements Intimate knowledge _ efficient 
plant operation. PW-708, Chemical and Metal- 
lurgical Engineering, Tenth Ave. at 36th St., 
New York. 











PRODUCTION superintendent, brass ingot, 

metallurgist, many years’ experience produc- 
ing secondary metal alloys. available January. 
Middle West preferred PW-704, Chemical and 
Metallurgical Engineering, Tenth Ave. at 36th 
St.. New York. 





SALESMAN WANTED 


WANTED: Experienced salesman with a follow- 

ing in heavy chemicals and kindred line, basis 
commission and drawing account Reply with 
full particulars to SW-710, Chemical and Metal- 
lurgical Engineering, Tenth Ave. at 36th St., 
New York 





POSITIONS OPEN 


Manufacturing Executives, Chemical and Metal- 
lurgical Engineers; also Sales and Office Execu- 
tives. Send for application—no advance charge 
whatsoever. Satisfaction guaranteed 
H. H. HARRISON, INC. 
Personnel Counsellors Over 17 Years 
20 W. Jackson Bilvd., Chicago, Ill 











Patent Engineering Personnel 
475 Fifth Ave., New York City 


Advises, installs and supervises the work 
of corporation patent departments and sup- 
plies competent patent personnel for estab- 
lished corporation patent departments. 











Within Three Months 


Development Engineer— 
Research Chemist 
now in charge of 
major project 
Can Be Available 
Leading Interest : 
Synthetic Decolorizing Earths 


PW-711,. Chemical & Metallurgical Engrg. 
Tenth Ave. at 36th St., New York City 














WANTED 
Chemical Engineer for SALES-Engineering 


Young man with some experience in Research and Production, also 


with right qualifications for 


Sales-Engineering Department of 


Machinery manufacturer. Give full particulars regarding experience 
with Chemical or allied industries, references, salary expected, etc., 
when answering. Good opportunity with established Company. 


P-701, Chem. & Met. Engrg., Tenth Ave. at 36th St., New York City 


eneenreneneens IM 





Business Opportunity 
Books For Sale 
Factory Location 
Contract Work 

Continued 


on 


Page 164 
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Get Consolidated’s 
quotation NOW ! 











AUTOCLAVES 


1—600-gal. Valley Iron, Jack., Agitated. 


DRYERS 
TRUCK AND TRAY 
1—6-truck Gordon-Davis 1800 sq.ft. 
1—12-truck Gordon-Davis 3600 sq.ft. 
VACUUM =p oe 
1—No. 1; 1—No. 3; 10—No. 12; 4—No. 
23; 6—No. 25; 2—No. 27. 
VACUUM SHELF—BUFF, FOUNDRY 
1—Double door, 15 shelf; shelves 11-ft. 
10-in. long x 5-ft. wide. 


DRUM 
1—48-in.x40-in. Atmospheric. 
2—4-ft. 6-in.x12-ft. and 4x9-ft. Atmos- 
pheric double drum. 
2—5x12-ft. Buffalo. 
ROTARY VACUUM 
1—Devine 3x15-ft. 1—Stokes 4x15-ft. 
1—Devine 5x33-ft., complete. 
ROTARY VACUUM DRUM 
1—5-ft.x144-in. Buffalo. 
1—52x120-in. Devine. 


ROTARY—Direct and Indirect Heat 


iI—4x30-ft. Ruggles-Coles. 
1—5x30-ft. Ruggles-Coles. 
1—6x50-ft. American Process. 
4—8x60-ft. Ruggles-Coles. 
18—3x12-ft. to 8x85-ft., all makes. 


CENTRIFUGALS 


BELTED AND MOTOR DRIVEN WITH 
COPPER AND STEEL BASKETS 
4—60-in. Tolhurst. 6—48-in. Fletcher. 
3—48-in. Tolhurst. 5—40-in. Tolhurst. 
21—20-in. to 30-in. Tolhurst, American 

Laundry, Troy, etc. 


FILTER PRESSES 
IRON AND WOOD, OPEN AND seus 
DELIVERY, RECESSED, PLATE AN 

FRAME 

7—Shriver, iron, 42x42-in. 
4—Shriver and Johnson 36x36-in. 
12—Shriver and Sperry 30x30-in. 
2—Johnson 24x24-in. 
2—Shriver 18x18-in., iron and lead. 
12—Shriver, Johnson 12x12-in. 





1 





Send for Latest 
Bulletin No. 31 






from “Consolidated”! 


Four reasons why we can 
serve you better new, 
than ever before. 


1. BIGGER STOCK—GREATER SELECTION ! 


We have always maintained a large stock but our stock has expanded 
considerably in the past few months. Practically every well-known 
make and type of equipment is available. 


2. ROCK BOTTOM PRICES! 


Recent advantageous purchases has enabled us to cut prices on many 
items lower than ever. Our prices will save you from 40 to 60 per cent. 


3. QUICK DELIVERY ! 


We have every item offered in stock. Prompt shipment right off our 
warehouse floor. 


4. GUARANTEE! 


All equipment is correctly rebuilt and the usual Consolidated Guarantee 
goes with every sale. 


OLIVER FILTERS MIXERS 
3—6x4, all iron, 2—6x6, wood staves. | 2—2600 gal. dacketed, Horizontal. 
2—6x6, Acid Proof. 1—8x12, all iron. aa se. re net, Jumbo. 
3—500 gal. Stokes, Jacketed, Dough. 
SWEETLAND FILTERS 2—500 gal. Day, Jacketed, Jumbe. 
_™~ Sige att a ie a | 24—Dough Mixers, 1 bbl. to 6 bbl. 
1—No. 11; 2—No. 9; 2—No. 7; 2— | 
No. 5; 1—No. 2. | 6—60 gal. and 100 gal. Day Imperial. 
SI ' PHUR BURNERS — A, B, C, D, Day Sifters and 
UL x xers. 
2—Br ht Mi . 12 500 Ib. 
2—Glens Falls Sulphur Burners, 4x16-ft. a mom, S508 © 2 » 
W.&P. MIXERS EVAPORATORS 
—— A Guahetes, 4% - ° — Ginsie and Dbl. 250 sq.ft. 
—Size 11, Jac , 9 gal. | —dZaremba e Effect, 1000 
1—Size 12, Unjacketed, 20 gal. | effect. “ = > Oe 
1—Size 14, Jacketed, 50 gal. 1—Scott Triple Effect, 1350 sq.ft. 
1—Size 14, Gaenetes, oe oot. | i—Quad. Zaremba, 3600 eq.ft. per effect. 
2—Size 15, Jacketed, 100 gal. J—Quad. Treadwell, iron tubes, 11,000 
a - ——_ ed. 200 epee sq.ft. 
2 ze 1 Jn et ga 
J—Size 30, Jacketed, 2650 gals. KETTLES 


300 in stock—open top, closed, jacketed 
and unjacketed, with and without 
agitators. Send for latest list. 

Made of Cast Iron, Steel, Copper, Alumi- 
num, Glass ry Duriron 

Capacities from 25 gal. to 20, 000 ga 

Ask for latest Kettle List 


— —— | 


(SPECIALS | 


a a vs Type X, Class BB, 
. & P. Mixers, 2650 gals. 


an 16, Jacketed, 150 
sala, Vanuans Seen. DISTILLING UNITS 

2—No. 12 and 2—No. 11 | 22—Fractioning Columns, complete, 12-in. 
Sweetland Filter, some to 84-in., copper, iron and steel. 


with monel leaves. VACUUM PANS 


8—6-ft.x22-in., 6-ft.x30-in., 
10—Copper, 25 gal. to 600 


8-ft.x30-in. Hardinge Con- > 
ical Ball Mills, each 2—100 gal. Aluminum Jacketed Pans. 


ALL TYPES AND SIZES 
| 





ousyoet with cast con 1—46-ft. Copper, 1—8-ft. Cast Iron. 

cut herringbone gear an } 

pinion. CRUSHING MACHINERY 

1—8x12-ft. all iron Oliver Send for your copy of latest Bulletin No. 
Filter, complete. | i rauat saw, Gyratery and Roll Crushers: 

1—Batter of 4 American w and Gyratory Fine Reduction Crushers: 
Tool direct motor driven Steam, Gasoline, Electrio Shovels and 


Cranes ; Ball, Tube and Pebble Mills; Ray- 


Centrifugal Extractors, mond, Hardinge and other types of fine 

















40-in. copper baskets, an- Pulverizers; Rotary Dryers and : 
3 nular bottom discharge. Swing Hammer Mills; Vibrating and .~— 
Screens; Air Separators, ete 


CONSOLIDATED PRODUCTS COMPANY 


INCORPORATED 


15 PARK ROW NEW YORK, N. Y. 
We Buy and Sell from a Single Item to a Complete Plant 


SHOPS: 335 Doremus 
Avenue, Newark, 
New Jersey 


Phone: New York Office 
BArclay 7-0600 
CABLE CODE: Equipment 
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DRYERS—KILNS Used Machinery with PEBBLE MILLS 
1—2x16-ft. Rotary, Steam tubes. 12—2x2, 2x3, 3x3%, 3x4, 4%x5 Lined. 
2—6-ft.x35-ft. American. years of service in it. 10—4%x3% Abbe, lined and unlined. 
6—Ruggles-Coles Rotary Dryers. ‘ a 5—5x6, 6x4, 6x8, 7144x6, and 7x10-ft. 
1—4x30-ft. American Process. Priced right. Accurately 
1—5x40-ft. American Process. d ibed Pp hi GRINDERS 

escri ° rom » 
DRYERS—TRAY AND TRUCK a i Se Mf 2. 
4—1, 4, 8 Truck, Gordon, Proctor, Hur- ments from stock. Write 6—Raymond Mills, Nos. 1, 0, 00, 000, 
ricane. and Gehnrich. . ° 000. 
3—Tray Type Proctor and Gordon. or wire for details. 2—Raymiond 2, 4, & Roll, and No. 2 
7 Ball and Jewell Cutters. 

DRYERS—DRUM ‘\ a 6—Cage Mills, 12 in. to 36 in. 
1—40x60-in. Devine Bronze Vac. 1—Bartlett-Snow No. 1 Gardner. 
1—40x48-in. Buffalo Vac. J 4—Gruendler & Jeffrey Hammer Mills. 
1—4-ft.x6-ft. Atmospheric Drum. XY 
—— Buffalo and Stokes Atmos- SPECIALS KETTLES 

paar. 80—Made of Cast Iron, Steel, Copper. 
aernee vacant SHELF 1—4 Roll High Side Raymond ry gain sacketed 
15—Nos. 5, 11, 12, 20, 23 and 56 Devine. 3Sweetiand Filters Nes. 5, © and without ,- bie ety 
1—F-20 shelf Buifalo. 2—Ex6 and 6x4 Rotary Filters. HARDINGE MILLS 
t.x n ardinge 
o. —Louisville otary team 3—2-ft.x8-in.; -ft.x16-in. 
DRYERS —ROTARY VACUUM Sunlaaieetie i t 4%-ft.x16 
ie tee th avine Dryer, 6x25. 1—6-ft.x22-in. 1—8-ft.x30-in. 
1—4-ft.x20-ft. Devine. a ae. Beem MIXERS 
1—6-f.230-. Buffalo. 1—Proctor 8-truck Atmos. Dryer. Se —{ . a re... 
3-3; ~ — ga 
CENTRIFUGALS a 3—50, 110'gal. Day Imperial. 
15—20 to 60 in. Tolhurst, Fletcher, Amer 10—Abbe Size No. 3 Pebble Mills 6—Dough Mixers, tilting, 1 to 8 bbls. 
ry. makes. i=—Qliver Acid T pe Filter 3x4 10—Day bsg Power, 25 to 2000 Ibs. 
we nn re and _ ft.. lead ook” ° = — 2" Pfeid © to 150 eal. 
urst, suspen types, ttom ° — erner eiderer, re) ga 
charge. i sa Filters, 8 and 6 ft. 21-Trough Mixers, jacketed, 500 gal. ea. 
1—Tyler Hummer Screen. CONDENSERS 

EV APORATORS 1—Bonnot 6x60 Rotary Dryer. 2 2 3.0 . ft. copper and steel 
1—Single Effect Swenson, aluminum. Sauliion 6x22 Rotary Ste 24-—20 to 3.000 sq a Be 
4—Single Effect Zaremba, 1.670 sq. ft. ie. y am tubes, horizontal and vertical. 

1 eubhe Tellent Deans 5 8. i. Send for Complete Lists! DISTILLING UNITS 
1—Double Effect Zaremba. 2.700 aq. ft. 10—10 to 60-in. copper and steel Badger, 
so ee Swenson, aluminum, Lummun, Case, etc., makes. 
1600 ft 
1—Triple Effect Lillie, 2,000 sa. ft. FILTER PRESSES <2 VACUUM PAN . , 
—_— e ect Oats, 4,2 . opper 25 gals. to 8. 
1—Quad. Effect Zaremba, 5.400 sa. ft. tO—and Wood,” 0" 96: and 42-in. ea. Iron | 3-7 to 10-ft. dia. Cast Iron. 
3—12-in. and 18-in Shriver lead. 6—4 to &-ft. Copper Vacuum. 
SWEETLAND FILTERS MISCELLANEOUS 
6—Nos. 1, 2, 5, 7, 9 and 10. 
De Laval & Sharples Centrifuges: Ander- 
WERNER & PFLEIDERER MIXERS son Expellers; Pfaudler Enameled Tanks 50 
ROTARY FILTERS 1—Size 11, Jacketed, 9 gals. to 5000 gals.; Gas Boilers 1 to 15 hp.; 
8—3x2, 6x4, 8x8, 8x12 ft. Olivers. 1—Size 12, Class V, 20 rf Vacuum Pumps, steam, belt and motor 
2—6-ft. and 8-ft. American 2 and 4 Disc. 2—Size 15, Jacketed, 100 ¢ driven. Conveyors; Elevators; Motors, etc. 
3—Industrial Filtration, 72 in.x40 in. 2—Size 15, Type VIII, Unieeketed. Send for complete lists. 
We will buy your surplus or idle equipment—in any quantity, single items to complete plants, for cash 
STEIN-BRILL CORP.., 25 Church Street, New York, N.Y. | 
Phones: Barclay, 4850, 4851, 4852. Cable Address: BRISTEN 
] 











anal 
































The President— You Can Reach Them All 


The Superintendent-- through the 


The Works Manager- SEARCHLIGHT SECTION 








The Chemist— Searchlight advertisements are quick acting. 
The Employee— They bring prompt returns. There is no 

better way to reach the men of the process 
The Dealer— industries at small cost. 


For Every Business Want “‘ Think SEARCHLIGHT First’’ 
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BATTERY OF WESTON CENTRIFUGALS 


1—Battery of two 40-in. American 1898" 
Wringers, steel baskets. 

1i—Battery of four 40-in. Tolhurst Centrifugal Wringers, 
steel baskets. 

i1—Battery of three 36-in. Amer. “‘Weston 1898” Centrifugal Wringers. 

1—Battery of three 40-in. Amer. “Weston 1898" Centrifugal Wringers. 

2—American 42-in. Nitrating Wringers, complete. 

The above wringers are in especially good condition, all complete and 

ready to run. One of the best stocks of wringers on the present market. 


A FEW GOOD SPECIALS 


12—Buffalo Reducers. 3—12,000 sq.ft. Condensers. 


“Weston Centrifugal 


steel frame, 


3—300 gal. Autoclaves. 2—350 sq.ft. Condensers. 
2—400 gal. Acid Eggs. 1—48-in. all Iron Column. 
6—900 gal. Iron Pots. 1—Beta-Naptha Still. 


1—H & B Disintegrator. 
1—Benzol Still complete. 


2—Briquette Presses. 
3—Williams Crushers. 


SPECIFICATIONS SENT ON REQUEST 


STEEL TANKS 
— 


NOZZLE 
4x21. 
— 











—10 "216 TAPPED 

2” CONN - ' 

FoR Be “3 SS Se ———+| 
Type “V” Storage Tank 


15—Steel Tanks, Type “V"’: 


~ " 


circulating or storage Tanks for acid; 


4-ft. 6-in. diameter x 24-ft. long; capacity 2900 gallons; %-in 
steel plate: 80 lbs. pressure. Can be furnished with 3-in. sub- 
merged type pumps if desired. Part were installed but never used. 
ig *%25° 40—Steel Tanks; Type 

“AA”; Pressure 

a RDAs Filters or Storage 

Tanks; 8-ft.  dia- 


meter ‘by 6-ft. high: 
capacity 2300 gal- 
lons; %-in. plate; 
40 _~—s Ibs. ressure. 
Were installed but 
never used. Covers 
are bolted to angle 
rim. These are good 
tanks for storage or 
mixing and have 
, gf supports for false 
ia. = - bottom, if desired. 


Loa 


g-o"—— 





.. TYPE ar o 


~ 











TRY 
OLD HICKORY 
FIRST 








Type “AA” Tank 


The Articles Listed Above Are Only a Few of Our Immense Stock. What Do You Need? 


OLD HICKORY 


1—Kennedy-Van Saun 8-ft.x6-ft. Ball mill; 
jack shaft and motor 











Allis-Chalmers Tube 
1—Allis-Chalmers 4-ft.6-in.x12-ft. 


with jack shaft and scoop fe 
1—Smidth ‘‘Davidsen" 
with jack shaft and screw feed. 


1—Standard 4-ft.x3-ft. 


38—Stokes Jacketed Grainers or Mixers; 
body 5-ft.x3-ft.x4-ft.: 


shaft and scoop feed. 


Ball 


Mill; 


F aes Mill; 
eC 
Tube Mill 4-ft.x16-ft.; 


steel 


Mill 
Silex 


lining ; 


lining; 





complete 
Silex lining; complete 
steel lining; complete with 


complete with jack 


GRAINERS AND MIXERS 





Stokes Grainer or Mixer 


for dumping. 


CENTRIFUGAL 


steel blades: 





Allis-Chalmers Pump 


. Lawrence Belted Centrifugal Pump. | 


mps 


300 gallon capacity: cast iron 
tilt arrangement 


steel jacket; 


2—14-in. Allis-Chalmers 
Pumps; 6500 G.P.M. 
5—16-in. Allis-Chalmers 
Pumps; 8500 G.P.M. 
7—14-in. Worthington 
Pumps; 8500 G.P.M. 
,) 1—10-in. Goulds Pump: 
2500 G.P.M. 
1—8-in. Goulds Pump: 
2000 G.P.M. 
1—8-in. Goulds Pump: 
1500 G.P.M. 
1—8-in. Goulds Pump: 
2500 G.P.M. 
2—5-in. Goulds Pumps: 
800 G.P.M. 
2—4-in. Goulds Pumps; 
550 G.P.M. 
1—4-in. Goulds 2-stage 
Pump; 800 G.P.M. 


PUMPS 


All above pumps are 


direct connected, 





. Lawrence Belted Centrifugal Pumps. 
. Lawrence Belted Centrifugal Pumps. 
. Baker Belted Centrifugal Pu 
. American Belted Centrifugal Pumps. | 
. Lawrence Belted Centrifugal Pumps. 


Many other sizes always in stock 


Wire, Phone or Write Us. 


NASHVILLE INDUSTRIAL CORP. 


TENNESSEE 


AFFILIATED WITH THE MORSE BROS. MACHINERY 
AND SUPPLY CO., DENVER, COLO. 


We Probably Have It. 


TRY 
FIRST 


OLD HICKORY 
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BUSINESS OPPORTUNITIES 
Continued trom page 160 


Active Partnership 
In established chemical or kindred business 
desired 19 years’ chemical, executive, busi 
ness experience; modern investment; references 
BO-709, Chemical and Metallurgical Engineer- 
ing, Tenth Ave. at 36th Street, New York 








FREE BULLETIN 


CONSOLIDATED Products Co Ine 15 Park 

Row, New York, N. Y Bulletin No. 11, 4- 
page, 84x15, listing used crushing, pulverizing 
filtering, drying and other equipment available 
from stock Classified and with illustrations 
Also especial bulletin of used Raymond and 
other mills. 


LAKESIDE Machinery Company, 567 West Lake 

St... Chicago, Ill List No. 70, 12 pages, 4x9. 
classi fied Items listed include construction 
mining, process, power and shop equipment 
THE “Emerman Red Book'’'—No. 30—covering 

stock of used and new machinery. tools and 
supplies—just issued Lists, with prices, over 
275 varieties machine tools. shop and plant 
equipment, classified, illustrated and indexed 
260 pages, 4x9. with stiff board cover: suitable 
for reference file Write Louis E. Emerman & 
Co., 1761 Elston Ave., Chicago, Il 





Chemical Research Periodicals 
BOUGHT AND SOLD 


Back issues of Chemical & Metallurgical 
Engineering and other Chemical and Scien- 
tifie Magazines, as well as complete files in 
stock 


B. LOGIN & SON, Inc., 20 E. 2ist St., N. Y. 











WANTED 








oneenenenes 





DRYERS 


E-15 Buffalo, 15 shelf 42x42 in. 
F-20 Buffalo, 20 shelf 42x42 in. 
No. 12 Devine, 20 shelf 40x43 in. 


FILTERS AND FILTER 
PRESSES 


18-in. Johnson, 24 plates and frames. 
24-in. Sperry, 25 plates and frames. 
24-in. Sperry, 30 recessed plates. 
No. 7 Sweetiand, 27 iron leaves. 

6x6 and 6x4 Oliver, continuous. 


KETTLES 


40 and 60 gal. Aluminum, jacketed. 
20 to 200 gal. Copper, jacketed. 
60 gal. Pfaudler, jacketed, agitated. 
150 and 200 gal. Dopp, jacketed. 


MIXERS 


%. 1/3 and 1 hp. Portable Type. 

9 gal. W. & P. Class BB, Type LI. 

80 gal. Day “Brighton"’, change can. 
200 gal. Faust, jacketed, heavy duty. 
100, 200, 800 and 1,600 Ib. Day. 

W. & P. 100 to 2650 gal. capacities. 


STILLS 


8x3-ft. Copper with 10 in. x 8 ft. col- 
umn, condenser and dephlegmator. 

26x50-in. Copper vacuum with con- 
denser. 

40x72 in. Copper vacuum with con- 
denser and vacuum pump. 


We are always in the market 
to buy. Send us your list 
of surplus equipment. 


2x4, 2x6 and 2%x8 Rotary Vacuum. 





TANKS (Glass Lined) 
400 gal. Glasscote, jacketed, 48x54 in. 
500 gal. Elyria, jacketed, 48x66 in. 
6—1250 gal. Pfaudler, 564x126 in. 


1250 gal. Pfaudler, Vertical, 72x84 in. 


with side agitator. 


VACUUM PUMPS 


4x6 Devine, belt driven. 

6x6 Buffalo, belt driven. 

7x8%x7 Buffalo, steam driven. 
7x84%x8%x7 Buffalo, steam driven. 
5x6x10 National, wet vacuum. 


SPECIAL OFFERINGS 


520 gal. Devine Steel Jacketed 
Kettle, bolted tight cover, 3/16 
in. copper lining, agitator with 
worm drive and 2 H.P. motor. 

800 gal. Devine Steam Jacketed 
Kettle, 3/16 in. copper lining, 
draft tube, agitator with worm 
drive and 5 H.P. motor. 


This is only a partial list. 


Send your inquiries for 
anything you need. 


ROBERT P. KEHOE MACHINERY CO. 


51 East 42nd St., New York, N. Y. 
Main Warehouse and Yard, 730-736 East 141st St. 


Telephone— 9695 
Vanderbilt 9596 








WE WANT YOUR 


PLATINUM SCRAP 


IN ANY FORM 
We pay highest market price, make prompt 
returns and hold goods for your approval. 


I. MILLER, Smelter and Refiner 
252 Colonial Arcade, Cleveland, Ohio 








WANTED 


AIR SEPARATOR 


Gayco or Sturtevant Selector Type. Give 

size, model, present location and price 
W-699, Chemical and Metallurgical Energ. 
Tenth Ave. at 36th St.. New York City 


61 Broadway 








anufacturers 


You are invited to utilize our industrial and engi- 
neering services on factory establishment or reloca- 
tion. Complete reports on industrial advantages 
in areas served by our properties. . 
tions confidential and gratis. 
Development Department. 


ASSOCIATED GAS AND ELECTRIC SYSTEM 


. . All negotia- 
Address Industrial 


New York City 























—WANTED— 


EVAPORATORS 


SINGLE—DOUBLE 
or 


TRIPLE EFFECT 


Cast Iron Bodies—Copper or 
Brass Tubes—1500-3000 Square 
Fr. Barometric Condensers — 


W-700, Chem. & Met. Engrg. 
Guardian Bldg., Cleveland, Ohio 

















Special 
Heavy 
Machinery 


\ 


Contract Department 


and 


ical 
design 


Three plants (one at Harvey. Ill. and two at 
Birmingham, Ala.) equipped for handling large 
work of any kind, particularly for utility plants 
large construction projects 
ties include 


Boring Mills up to 28-ft. dia. 

Planers up to 148-in. wide, 30-ft. long. 
Lathes up to 60-in. dia., 20-ft. long 
Drills—unlimited capacity 


Machine facili- 


complete engineering staff (mechanical, chem- 
combustion) is available to develop and 

new or special equipment of all kinds. 
Let us help you solve your problems 


GOSLIN-BIRMINGHAM MFG. CO., Inc. 


Birmingham, Alabama 
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BIG SAVINGS 


Used Chemical and Industrial Machinery 


Our fully stocked plant—429-437 Frelinghuysen A few hours’ notice is all the time required be- 


Avenue, Newark, N. J., contains a large variety : : 
of Pa \asckinde, lech ateas on fore your order is filled and en route to you via 


equipment has been thoroughly reconditioned ™tT truck or rail. Our prices are extremely 















—all inspected before delivery. flow in comparison to value received. 

3 CRUSHERS AND MILLS BLOWERS PUMPS 
—Raymon: ilis; 0; 00; and 0000. 1—Buffalo Forge, 36-in. dia. | S—Hard Rubber Pumps, 2%-in.x6-in, also 4- 
2—CCreasey Ice Crushers. 1—Sturtevant No. 7, Furnace Type in.x8-in, collie : 
2—Ross Crusher Grinders. 1—Gardner Pressure Blower, 10-in. suction Deane Duplex Steam Pump, 12-in.x7-in.x12-in 
_ — Roll Crusher. oe ere. 2 to — =. Gardner Duplex Pump, 12-in.x8-in.x12-in. 
—Mascerator. —Pressure jowers, 24-in. to in. a. Comfy F 
|—Gruendler: XXXX, Belted; New. a. 5-——Copper Tanks with Supports, 70 gals. 
1—Sturtevant 2-Roll Crusher. DISTILLING APPARATUS KETTLES AND MIXERS 

AIR COMPRESSORS 9—Rectifying Columns, 10-in. to 36-in. diameter 

5— Copper Dephlegmators, 18-in. and 24-in. diam- 9—C. I. Jacketed Kettles, 40 gals. 
2—Curtis, 2 in. x 3% in. eter. 30—Dopp Jacketed, 60 gals. 
1—Curtis, 6x3. 2—Stokes Water Stills. 9—Copper, 5 to 800 gals 
l—American, “‘Fairhurst,” 5% x4. 4—Aluminum Stills ................115 gals. 160—Aluminum. 40 to 80 gals 
1—Clayton Triplex, 4%x4%. 6—Copper Stills .......... 70 to 1100 gals +3 oe, _ ; - seee 
3—Worthington, 6x8. 8—Steel Stille ............. ‘100 to 3000 gals —Jacketed Mixing Kettles from 400 to 2 
1—Air Brake Duplex, 6x8x10. gals. 
1—American, 4x6. TANKS 8—Sulphonators, 50 to 950 gals. 
1—Pennsylvania, 5x14. 350—Tanks, open top, closed, rectangular, round, 7—Nitrators, 50 to 1400 gals. 
—— ee §x11. vertical and horizontal, for storage and 
—Clayton, z10x10. pressure. Capacities from 50 to 20,000 
i oe 129. 9 “4 . MISCELLANEOUS 
—-Ma 6x My } 
CENT 50—New Oli Burner Units. 
1—Norwalk, 2-phase, 8x10x12 -“ RIF. EXTRACTORS 1—Electric Generator, 12% kw. Engborg, direct 
— = A 10x8. +a Belter, >. Basket. connected 
—Blake, xl2x —Troy; 24-in. Basket. “ 
1—Rand-Drill, Duplex, 8x12x12 1—Tolhurst; 26-in. Basket. — Centrif. Pumps, 4-in. discharge, direct 
2—Tro 30-in. Basket. 
DRYERS ar = 1B Type No. 300. 1—Crown Cork Capping Machine, belted 

1—Wolf Bupertmental Dryer. 2—Poland; 26-in. Basket 1—Labelling Machine with motor. 
2—Devine, 11 Shelves 1—40-in. Tolhurst. 1—Acme Paper Cutter, 49-in. wide 








Send us your inquiries for any make or size of used chemical machinery. If we haven’t got it in stock, 
we will get it for you promptly. Write for catalog listing. We will buy your idle equipment—cash down. 


CHEMICAL AND INDUSTRIAL 
MACHINERY => 












OFFICE, WAREHOUSE & YARDS 
429-437 FRELINGHUYSEN AVE., NEWARK, N. J. 


TEL. WAVERLY 7707 & 7708 











““C.P.”’ AND “L.LL”’ HYDRAULIC 


““C.P.” stands for “Certified Products.”’ So does “LL.” when 

it refers to the LAWLER LABEL on used chemical and process PRESSES 

plant equipment, because— “¢ : Single opening 11 in. shut height, are 
The LAWLER LABEL certifies that it has been honestly 


equipped one cast steam platten, can 


REBUILT—no — -d operatin 
t paint- -brushed—and is in guaranteed operating ss ienrtie eihtand to Gini aenaiens ol 


condition. Yet you buy it at a big saving. 


hot plattens size 30 in. x 60 in.—15 in. 
Send us your inquiries lf we do not have equipment to give the service you want— . 
at a saving—we will tell you so, frankly and promptly ram, 120 ton capacity. 
Edw. W. Lawler, Inc., Metuchen, N. J. eS ee, a ae 
L. V. R.R. & Durham Ave. Phone: Metuchen 245 and 246 


. : . Tenth Ave. at 36th St.. New York City. 
New and Rebuilt Process Equipment for Chemical, Metallurgical, Ceramic and Allied Industries 









































Watch the New EQUIPMENT Rebuilt Guaranteed Rebuilt Chemical 
PROCESS—POWER : : 
and Industrial Machiner 
SEARCHLIGHT SECTION novcent — sone — aacmAnenD a ind y 
' ? iti PERRY EQUIPMENT CO. United Rubber Machinery Exchange 
for Equipment Opportunities Equipment Engineers 319 Frelingh . —— a 
G-3A 49 West 45th St., New York, N. Y. ‘ relinghuysen Ave., Newark, N. J 
FOR SALE 
. 4—5xl4 Elyria Vertical Evaporators— Middle 
Poor Aladdin... scton Gf Sooper. sqibpat wits pun and 
cond 
The best service at Aladdin’s command was rubbing a lamp . aa a Rection, tend Nasd, 
and WISHING for what he wanted while YOU have the +1225’ Wooden Storage Tanks, 4x12 enameled 
“Searchlight” at your disposal to FIND what you want! 1—Sturtevant Emery Mill, 24”, 48 and 42 
’ 9 Tolhurst —- we guromvers 
May we serve you! 214 Livingston St., Newark, N. J. 
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HARALD AHLQVIST 


Consulting Engineer 
Specialist in Alkali Manufacture 


331 Madison Ave. NEW YORK CITY 








RAYMOND F. BACON 


Chemical Engineer 
INDUSTRIAL RESEARCH 
271 Madison Ave. 
New York City 


This Service Directory 


is designed to give you the 
kind of services that will be 
of real value to your business, 


Take advantage of it. 


“From Research to Plant in Operation” 
MEIGS, BASSETT & SLAUGHTER 
Incorporated 
CHEMICAL ENGINEERS 


Research—Design—Engineering 
Reports on Projects for Financing 


Drexel Bidg. Philadelphia 








C. L. PARKER 


Ex-Examiner Chemistry 
U. S. Patent Office 


Attorney-at-Law and Solicitor 
of Patents 


McGill Bidg.. WASHINGTON, D. C. 








BENJAMINT. BROOKS, Ph.D. 
Consulting, research 


Petroleum products and refining, 
Organic synthesis. 


50 E. 41st Street New York, N. Y. 





FRANK R.GUNN COMPANY 


ANALYTICAL AND CONSULTING 
CHEMISTS 


Metals, Coal & Coke, Waters, Oils, Paints, 
Feeds and Fertilizer. 
Ontario E. of Richmond St. 
Philadelphia, Pa. 


LUCIUS PITKIN, INC. 


Iron and Steel—Non-ferrous—Precious Metals 
and Alloys 


Casting—Working—Heat- Treatment 
Consultation and Analyses 
Pitkin Bidg.—47 Fulton St., New York 
Member Association of Consulting Chemists 
and Chemical Engineers 








CHARLES W. CUNO, Ph. D. 
Consulting 
Chemical and Metallurgical Engineer 


511 Locust Street, St. Louis, Mo. 


JOSEPH W. HARRIS 
Chemical, Electrochemical, 
Metallurgical Electrical Patents. 


Washington Loan and Trust Bldg.. 
Washington, D. C. 











ANTHONY WILLIAM DELLER 
Counsellor at Law 
Patent Attorney Chemical Engineer 
PATENTS AND TRADE MARkKs 
15 Park Réw, New York City 


SAMUEL P. SADTLER & SON, INC. 


CONSULTING & ANALYTICAL CHEMISTS 
CHEMICAL ENGINEERS 


Established 1891 


210 S. 13th St., Philadelphia, Pa. 
“Nothing Pays Like Research” 











ROBERT W. HUNT COMPANY 


Engineers Chemists 
Metallurgists Inspectors 
Examinations, Reports on Properties and 
Processes 


22nd Floor Insurance Exchange 
CHICAGO 





SCOVELL WELLINGTON 
AND COMPANY 
ACCOUNTANTS ENGINEERS 
10 East 40th St., New York City 
Offices in Principal Cities 











EDWARD A. DIETERLE 


Consulting Engineer 


GAS AND FUEL ENGINEERING 
TESTING 


Peoples Gas Building 
Chicago 





EVERETT E. KENT 


and Associates 
Chemical, Electrical and Mechanical 
PATENTS AND PATENT CAUSES 
Counselors at Law U. 8. and Foreign 
75 Federal St Hubbard 0234 
BOSTON 








FOSTER D. SNELL 
Consulting Chemist 
Research 
Consultation 


Operation 
Management 
130 Clinton St.. Brooklyn, N. Y. 

Laboratory, 35 Myrtle Ave. 








FEEDWATERS, INC. 
Specialists in Colloidal Boiler Water 
Treatment and Consultants in Steam 
Generation. 

Write for 60 page Illustrated Brochure 


Chicago, San Francisco, London, Hamburg 
40 Rector St.. New York, N. Y. 


KNIGHT & CLARKE 


Member Asen. of Consulting Chemiste @ 
Chemical Engineers 
Analytical and Consulting Chemists 
Official Chemists, U. S. Shellac 
Importers Assn.; American Bleached 
Shellac Mfgrs. Assn. 

50 East 4lst Street. New York City 
Lexington 6646 











WEBSTER TALLMADGE 
Steam Specialist 


Process—Heating—Power 
Survevs—Design 


50 Church St. New York City 








FROEHLING & ROBERTSON, Inc. 
Established 1881 


Inspection Engineers and Chemists 


RICHMOND NEW YORK CITY 








NELSON LITTELL 


U. S. and Foreign Patents 


Infringement and validity opinicza. 
Patent and Trademark Litigations. 


475 Fifth Avenue, New York. 











IVAN P. TASHOF 


Chemical and Metallurgical 
Patents 


VICTOR BLDG., WASHINGTON. D. C. 








Modernization means more— 








than scrapping old machinery and equipment. Modernization means scrapping old 
ideas, out-of-date policies, rule of thumb methods. Modernization means wiping the 
cobwebs out of your own brain and letting in the sunlight of modern ideas. Moderniza- 


tion means consulting this directory if you need expert professional advice on any of 
your chemical problems. 
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JOHN E. TEEPLE 


Consulting 
Investigating 
Managing 
Since 1904 


50 East 41st Street, New York City 


EDWARD THOMAS 


Attorney-At-Law. Registered Patent 
Attorney 


Chemical Patent Problems 
Woolworth Bldg... NEW YORK CITY 











THE J. G. WHITE ENGINEERING 
CORPORATION 


Engineers—Contractors 


Design and Construction of Chemica) 
Plants, Oil Refineries and Pipe Lines 
Reports and Appraisals. 


43 Exchange Place. NEW YORE 











THEWS, HARBISON, THEWS, Inc. 


Financial and technical investigations of promo- 

tions, patents, chemical processes and projects. 

Consultants on metals such as yranium, vanadium, 

radium, ete. General chemical research and 
analysis. 


908 Chestnut Street, Philadelphia, Pa. 





WEISS AND DOWNS, Inc. 
Coal Tar Processing Since 1905 
Chemists Bldg., 50 East 41st St. 
New York, N. Y. 











WHITING-SWENSON CO. 


Prof. W. L. Badger, Pres. 


Affiliated with Whiting Corporation 
and Swenson Evaporator Co. 


Engineering—Development—Research 
for the Process Industries 


Ann Arbor, Michigan 












































ELECTRICAL TESTING 
LABORATORIES 


Tests 


80th St. and East End Ave, 
NEW YORK, N. Y. 


N.Y. TESTING LABORATORIES 


Metallurgical and Chemical Engineers 
Metallographers 

Physical and Chemical Analyses of I 
and Non-Ferrous Alloys, Ores, Paints, Cements 
and Asphalt. Metallurgical Photo-Micrographs, 
Consultants, Investigators, Inspectors of Materiais 
in Smelting, Foundry, Drop Forging and Heat- 
Treating Practices 

80 Washington St.. NEW YORK CITY 


SODERS LABORATORIES 
CHEMICAL ANALYSIS 
of ores, rocks, minerals, brass, bronze, 
clays, cement, etc. 
Research Pays 


WM. ROSS SODERS, 
Office 7 S. Duke St. Room 203, 
Lancaster, Pa 











HOCHSTADTER LABORATORIES 
INC 


CHEMICAL ANALYSES, CONSULTANTS, 
TECHNICAL EXPERTS, INVESTI- 
GATIONS, LITIGATION 
Coai, Oils, Water, Foodstuffs, Gelatine 
Beverages, Dairy Products. Confectionery, 
Drugs, Minerals, Textile Materials, Etc. 

Phone: Beekman 5260-5261 
227 Front Street. NEW YORK 














PEASE LABORATORIES, Inc. 
Established 1904 
Chemists Bacteriologists Sanitarians 


Consultations Litigations 
Developments 


41 WEST 38TH ST.. NEW YORK CITY 








THE WESTPORT MILL 
WESTPORT, CONN, 
Laboratories and Testing Plant of 
THE DORR COMPANY 
Chemical, Industrial and 
Metallurgical Engineers 











The solution to your problem 
of greater economy— 


may not necessarily be in replacement with new equipment, 
but in the proper arrangement and operation of your present 
equipment! 


The varied experience of a consulting engineer coupled with 
your particular knowledge of your business, makes for a quicker 
and more effective solution of your operating problems. 


Many times a simple suggestion by a competent consulting engi- 
neer effects such greater economies that the cost of his services 
is returned a hundred times over. 
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rhybnickel 


. for heat resistance 


rhybnickel 


. for acid resistance 


We changed our name to keep pace with our in- 
creasing research and production facilities. 


Hybnickel Alloys are produced in grades suited 


to the wide variety of process anti-corrosive needs. 


Our ten years of accumulated experience enable 
us to prove the economy of Hybnickel. 


Please state the service requirements in your 
inquiry. 


ADDRESS ALL INQUIRIES TO 


HYBNICKEL ALLOYS COMPANY 
c/o THE PUSEY AND JONES CORPORATION 
WILMINGTON, DELAWARE 
Successors to Victor Hybinette 
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.. because they provide the 


application of Heat 


Dryers for materials in process are simply 
tools ...a means of applying heat to 
remove excess moisture. Engineering 
is of first importance in applying this 
heat most effectively. That is why you'll 
never find Bartlett & Snow engineers 
talking of drying processes and drying 
equipment as mysteries not to be com 
prehended by the uninitiated. Instead 
you discover a spirit of co-operation 
that seeks to apply the benefit of your 
ideas and of your more intimate knowl- 
edge of the materials to be dried. With 
this knowledge of your requirements . . . 
and with the background of experience 
that comes from 45 years in the building 
of dryers... Bartlett & Snow can meet 
vour drying requirements . . . and back 


up the equipment with a performance 


guaran tee. 





ange ante 
jee 


ae 





A Warm Air Dryer 

for low temperature drying 

This Style J Bartlett & Snow 
Dryer is for materials which 
must be dried at a relatively 
low temperature. It is success- 
fully used to dry table salt, 
sugar, ammonium sulphate, 
ferrous sulphate and similar 
materials. It may be operated 
as a counter current or paral 
lel current dryer. Available in 
ten standard sizes from 3 feet 
20 feet in 
length to 8 feet in diameter 


in diameter and 





DRYERS THAT MEET YOUR REQUIREMENTS 
ENGINEERED 








and 80 feet in length. Heat is 
provided by steam coils. Close 
regulation of temperatures is 


possible. 


Whatever your drying prob- 
lem tell us the hourly tonnage 
of moist material, per cent of 
moisture, desired dryness and 
any specia! conditions to be 
met. It will help, too, if you 
send a sample of the material 
to be dried. Bartlett & Snow’s 
recommendations will come 


to you without obligation. 


THE C. O. BARTLETT & SNOW COMPANY .- 6204 Harvard Avenue - Cleveland, Ohio 


FOR THE 


DOMINION OF CANADA 


PEACOCK BROTHERS, LTD., MONTREAL 


ARTLETT-SNOW 
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Outdoors, too...Louis Allis 
“explosion-proof’” motors 
are needed, and used! 


This motorized pump handles hot gasoline from 
the stabilizer at a natural gasoline plant in the 


mid-continent. Although installed out-of-doors, 
the driving motor is frequently surrounded by explosive 
vapors from the pump, because gasoline vapors are heavier 
than air. Consequently a Louis Allis **explosion-proof” 
motor was selected ...to protect this modern plant from 
the fire hazard incurred wherever non-approved motors 
operate in explosive atmospheres. 


Widely used in making lacquer, film and petroleum prod- 
ucts, the “Explosion-Proof” is only one of the complete 
line of Louis Allis **Custom-Built” motors specially de- 
veloped for conditions in the chemical and processindustries. 
To make your plant safer and more efficient, specify the 
correct type of Louis Allis motor for every application. 


Write for Bulletins on: 
“EXPLOSION-PROOF” FAN- 
COOLED MOTOR...Type E... 
for explosive atmospheres. 
Approved by Underwriters’ 
Laboratories for Class I appli- 
cations wherever petroleum 
products, alcohol, ethyl 
acetate, or equally hazardous 
liquids are made, used or 
handled. 


WAR HINe DO NOT CON- 
FUSE WITH NON-AP- 
PROVED, SO-CALLED 
“VAPOR-PROOF” MOTORS. 





So 


ALLY = SRELSSED 
H oN C JOOLED MOTOR. 
Type J...for dusty, corro- 
sive or moist atmospheres. 


LOUIS 


STANDARD “OPEN TYPE” 
MOTOR...for ordinary at- 


mospheres. 





-Custom-Built” 
MOTORS 


THE LOUIS ALLIS CO. 
Milwaukee. Wis. 


OFFICES . IN . PRINCIPAL . CITIES 
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ALPHABETICAL INDEX 
y TO ADVERTISERS - 





THIS index is published as a conven- 
ience to the reader. Every care is taken 
to make it accurate, but Chemical and 
Metallurgical Engineering assumes no re- 
sponsibility for errors or omissions. 


WRITE to the Equipment Information Bureau of 


Chem. & Met. for 


“where-to-buy” 


data on any 


products on which you would like further details. 
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Hills-McCanna sone Ml 
tors force the correct 


amount of clean, fresh 
oil to parts requiring 
lubrication at regular 
intervals without fail. 
The _ single plunger 
pumping principle does 
it! Ask for the facts. 


Hills-McCanna Co. 
2341 Nelson St. 
Chicago 


for iNDIVIDUALLY 
r CENTRALLY 

CONTROLLED 
SYSTEMS 
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ADIO COILS, radio 
condensers, arma- 
turecoils, rope, shuttles, 
cable-—the products 
shown-—are but a few 
of the many successfully 


Each stands fora 
problem solved—life 
lengthened, wear 
reduced, strength 
added, distinctive 
“ee coloring introduced 
impregnated with : Ky , 
pint td ‘ecm Impregnated with STOKES protection from water 
Apparatus —T hese Prod- and oxidation pro- 
Lumber, pencil slats, vided. insulation 
cops, fibre tubes, ucts and Many More a 
ss perfected, etc., etc. 
wooden pulleys, emery 
wheels, felt, picker sticks, quills What is your impregnating problem? 
are others to show the wide range. Let STOKES Engineers find the answer. 
Write for booklet, “Equipment for the Process Industries”, suggestive 
of new and improved methods for the solution of many process problems. 


Consult us on any of the processes listed 


ABSORPTION COOLING payvc EXTRACTING MIXING 
BRIQUETTING DEODORIZING nai FILLING SOLVENT RECOVERY 
COMPRESSING DISTILLATION EVAPORATION IMPREGNATION VACUUM PROCESSES 


FJ§roxes MACHINE COMPANY 


Chemical Engineers and Equipment Manufacturers since 1895 
5920 TABOR ROAD OLNEY P. O. PHILADELPHIA 
New York Office—103 Park Avenue 
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KNIGHT-Norpstrom VALVES 


Knight-Nordstrom Valves can be used with any acid (except 
Hydrofluoric) and any alkali or chemical, be they hot or cold, 
strong or weak. Especially suitable for Hydrochloric, Nitric 
and Sulphuric Acids, and for mixtures of these acids. Special 


attention is directed to the dripless body design, also that it is 





impossible for the key to become unseated, due to the construc- 
tion of the cover which keeps the key firmly seated and prevents 
leaking due to the asbestos packing. ‘This should be of especial 
interest, as the danger of acids and chemicals leaking at the 


bottom of the faucet or spurting out at the top, possibly into the 





operator's face or onto his hands, is done away with. 


Figure 297 K-N 
Flanged Straightway Design 






Figure No, 208 
Acid Proof Block Cock 


Figure No. 293 K-N 
Acid Proof Knight-Nordstrom Lubricated Valve, Plain Bib Design. 


Solutions which constantly tend to make the ordinary Valve stick 
can be easily and conveniently handled with the KNIGHT- 
NORDSTROM LUBRICATED ACID PROOF STONE- 
WARE VALVE, since its patented feature permits a sure 


means of the lubricant reaching the plug and all bearing surfaces. 


\lade from our GUARANTEED KNIGHT-WARE, acid 


proof throughout the entire body, free from defects and satis 





: Figure 303 
tactory in every respect. Acid Proof Conical Flanged Three-way Valve 


The Knight-Nordstrom principle can be adapted to any design 
of Faucet or Valve commonly made from Chemical Stoneware. 
We have a folder giving full details. Write for it. 


MAURICE A. KNIGHT 


OFFICE AND PLANT 
AKRON, OHIO 


New York City 


Philadelphia 
804 World Building 1600 Arch Street 
Beekman 1657 Rittenhouse 6300-6301 
Chicago St. Louis 
230 N. Canal Street Ist National Life Bldg. 
Franklin 4658 


Vain 1784 


San Francisco Niagara Falls Montreal, Que. 
Merchants Exchange Building 309 United Office Bldg. 1307 Notre Dame Street, West 
Jouglas 375 Niagara Falls 507 Vain 2625 
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Thermometer Thermostat 
Controller for use up to 
1000° Fahr. Simple in 
design. Accurate, rugged. 





Electrical Operation Ke- 
corder—to check opera- 
tion of Machines, Eleva- 
tors, Conveyors, ete. 


Recording Gauge Model 
43, designed for flush 
mounting, Inverted pen- 
arm standard. 





Pyrometer Controller 

Model 479; operates with 

controller Valves to au- 

tomatically regulate tem- 
ratures up te Ss000° 
‘ahr. 


Rectangular Form RKe- 

cording Thermometer. In- 
Double Service Distance verses pen. oes fume, 
Type Air Operated Tem- Z —— aon seen y 
perature Controller; for ange up to ahr. 
use up to 500° Fahr 





Model 425 strip chart Improved Medel 11- 
2: : 

type Recording Pyrometer. as AT, SI 

Provides continuous rec- Dust. ; fume moi ten > 

ord of operation for 45, ——! a... ° ois e 

30, or 15 days. rT b 
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